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(57) Abstract: A xanthine compound represented by the fol- 
lowing formula (I), which has high DPP-IV inhibitory activity 
or is improved in safety, nontoxicily, etc.; a prodrug of the com- 
pound; or a pharmaceutically acceptable salt of either. 
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m m m 

(Dpp-iv) pi^^ij.^ bT^^^^ff^?fe^f->'^>"fb'^ 

m\rm^^o H^ni^^'T^^i^/i-^:/^^— ^-IV (DPP-IV) la^iJ i: bT^^^^^ff^ 

10 

DPP-IV{i, W-m^fKm^^^-t^-^V ^^rfny^T—^X-:^^. NJ^SffiCQv'^-T"^ 

V T 7" 5/ iJ^ y K (PP) *5 j; — n K Y (NPY) m l-ftS $ ;^ 5 
uTy^yf ^/iJ'TKy ^>^^k:7t 5 y — s /^yTiJ'T-^ >^V:/7";^7"^-^/^^y^ 
K (VIP) , =t^^m^-:^=f- K- 1 (glp-i) , ^'/v=i—:^m^'\i^ >^:^V 7 h 

20 uH'-^^^V K (GXP) *3 J; tJ«^;5:7i^/l-^ :/^>^^#iiH^ (GRF) m $ tt S 

>7Vk;^7 =f ^^/vip:7 r 5 y ^ bT^^;t7 r ^ y if # < <^)ifca^'l4^:7" 

P^^^n SjiJi^TV^'-S (J. Langner and S. Ansorge|§^ "Cellular Peptidases in Immune 
Functions and Disease2" , Advances in Experimental Medicine and Biology Vo 
25 1.477)o 

DPP-IVf4, GLP-l(75N5|5$^/?)^fe 2 T $ 7 ^(His-Ala) ^mWrt^o mWf^tlf'^-:^ 
h }i h btl/TV^5 (L. B. Knudsen European Journal of P 
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harmacology, Vol.318, p429-435, 1996), :ZC0WF-IV\Z ^ ^GLP-l(Dik^K:^if ^ 
-lliS:05_b#-t-§ (T.J. Kief fer^j. Endocrinology, Vol.136, p3585-3596, 1995) » 

icfe#bfc:-f mmm^(o^m. -mk^^mco^m. Mmmm 

m m4:yy^])i^m.-^m^m.m) \z.-=^WiPsp^-v^mmm<DWimm^^-^fix\^^:6{R, 

A. Pedersonb, Diabetes Vol.47, pl253-1258, 1998) „ 

15 

(DPiPP-viumMt^m.^-^tix^^ ^ mx.v^. mmyjkm^o 2/02560-^- 

/^>yUy V (WQ 02/02560) ^J^^-m^^^-t^^^^^^^it-^^t^TiPP 

-ivmrnnh x^x^mx-^^^ttm'^^nx^^:^, mwy^mmo 2/68420-^ 

/^lyyi^y h (wo 02/68420) X\~±^ if.mmit'k'^(OmWi(D—DX^^'i-T 5 J 
20 yv^^^^. ^>b< ttl,2->-^aT/l';&^v'T5:>^^&=3ff->'^^(7)8{itC#-t-5^ 

^i^^i^m^w^ffiTiPP-vimmnt \.xm'^x^^^ki)m7f^^fix\^^o u^o^u 

25 -^tz.^ H^^^tiB^O 2/^2 4 6 9 h (WO 02/24698) Tii. ^^i^^- 
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15 b©^^_hrF^$;^^§±to 



ArMi> «^$tl.TV^Tt5 j;V^Ty-/V^. «^^^tLTV^Tti c^:v^^#:^^v^^=I 

xf±. :^^'a-> mmm>=^. -c (=0 -s (o m-. *fc(*-s (o) 

m-NH-Sr*U. 
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10 R3fi, it^J©^, **J[^^. a-^^m^s vryS. ;t;/i-7j?=3rv^S. «m§ti.T 
-Y-NHafi^ TIB^ (A) 



) ^fcfiTIB^ (B) 




(A) 



NH2 
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10 ^%t?^;5. ) ■t?*$;Jx5S^^-t-o ] 

[2] -Y-NH2;0s^ (A) -e^^nsS-e*)!?. n:as l L< tt2T?fc6;5\ 

1 ] mm(D ^-^i^^ >it^m l < :/ n k ^ 5/ * fc {^-^ ti 6> ©^^_bi^ 

15 [3] -Y-NU^m^ (A) -eS$;rt;5S-e$>«9. n7!)^lXh^-i\ *fc(*, - 
Y-NH^^as^ (B) xm^n^&X^^^ q.:i)'^lX^^m [1] lB«<Ddrf-^^:/ 

[4] R2;(>M^/i-S-e&S:S [1] ~ [3] (D\^^'rM^\^mm(0^-^:y'f-:yit^ 

20 [5] R^-^fMR^^)^^mm'f: ^-^^^'^m^s B^^^TV^Tti iV^Ci.gT/l^ 
=3f/^K. ^fc{±s «^^^tLTV^-C% j:V^Cl_6T/^=Id^v/£-Cfe§rg [1] ~ [4] 

[6] R^:dmmm'T: ai^^i^-^^ ^^/i^m. ^^rym, 

7< h^^fv'^-efcs:® Ci] ~ [5] (D\^-rM^cmm(o^^:^Ti^i[:-^<!^hi.<i-i 
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[7] R'^a^ Ar l-X--e«m$*^fcCl.6T/^=^/^S-efe'9 \ K r ^ t^W^-^ 
X^S^J^^. ^mm^. -C (=0) %fz.\±-^ (O) m--tr&;53S [1] ~ 

[8] R^;aSAr i-X--t?g$^$tLfeiCi_2r/^=¥/V£-efe'9 ; Ar i;05gj^$tb 

;6S^^-a-^fcf±-C (=0) --Cfe^rl [1] ~ [6] (0\^'TM>\z.mWu(0-^^ly 
[9] R^;05, 2^:^iSAr ^-X--^gi^$nfc^^/U'S-t?fei9 ; Ar 

fe^^ Cl] ~ [6] (D\^-ft\.mzMm.(D-^-^iy^:y\YS:m%^\^<\~i~^(OZfn 
15 -^tzL\±^^h(Dm^±mm-^^^^ 

[10] R^^a^Ar ^-X--eg|^$tlfc^^yvST'fc!9 ; A r ^:a5Bi^$;JX-CV^-C 

y/ws. ■tfc«g^$n-cv^Tt> j:v^-i' y^y y /v-s-Tffct? x^a^-c (=o) - 

[11] Ar ^;a5g^^$^XV^TtJ J;V^:7^=/^ST^63I [1] ~ [10] <^V^ 
[12] Ar ';^)Sg^$tbTV>Ttj ctV^t'y v^/l-S-efe^iI [l] ~ [10] 
[13] R^;$57fc^j|^^^;rcfiy^/V'X-efc5:« [1] ~ [6] <7)V^-fH:^l^^:fa^ 
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[14] R^:dM^^^Sl?fc^^ [1] ~ [6] (7)V^TtT.;i4-tB«c(7)drf-^^^^t: 
[15] -Y-NHa^O^TIB^ (C) -Vh^m. [l] ~ [14] (Z)V^-f tl>/0^t:i|B^ 



[1 6] -Y-NHa^^S-flET^; (D) "Cfc^JS [l] ~ [1 4] (T^V^T t^;0^^il|B« 
— NH JMH2 



[17] TIB^ (I I) s (III). (IV). (V). (VI). (VII 
) . (V I I I) . %L<Ji (I X) X^^i^tl^m [1] iBife(Ddrf-V^WI^'^^ 
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[18] :s[i]~[i7] <D\,^'rtimz.mm(D^-^:^^>'ih-^m. ^(o^u k 



5 [193 :s[i]~[i7] (D\^^-m^^zmm(D^^:^T'^^t^m. ^(o-^n k 
[2 0] m,(Dmwmmmmt^m-r^f:L^(D^ [i 9] (om^mmmm. 



10 ^PJ^glM-t-^/;ifog):Sao?l^l^ 
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9 

^T-^^/K -f y:7^^/K s e t e r t -<^^^K 



wo 2004/048379 



PCT/JP2003/013990 



1 0 

So 
So 

v-sj > *5j;t)« fry— /v-^/i^^^^/i^T^ /Sj Kisn^rv—/^ti.xn. mm 

ry — /vS:6S^tf P^tLSc r y — /v;^yi^7}N^/kS, r y— 
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1 1 

^:7a.:^, fc°a-/K t^ye^^-. -r^K— -ry-f^-K-^K :7"y^^x :7^^v^ 
y 7" by Ktidry y ^ydr/ y 2-;^dry-i, 2 -v^fc Fn^s^y y 

7^ t Kn-r y^y y ^i-y])>'. •f-y^Uv'^, t-^ 

10 y— /K ^ 5: ^v^— MJ T y— /K t° y 5: v^^^-^ x b ^ t Kn y ^ v'^/^ 

^a-x':/^ -Yy^n-^:/^ 4— ;^=3ry-4I-I— :^'i3y -f^^t^^y— /K -f^iJ^y 

Kn - 1 H — <>-yv ^ ^v'— /K ^^y^ry— /K ^y^yv y^ry— /K ^ 

15 i/y;^-^-y-y— /K 2— ;^dry-2, 3 — v^t Kn — 1 H-^>'y;^^f-y— 7K 
^:/yV y^1^y— /K ^^yyyv, 2, 3 -v^t Kn^i^y^y ^:xy^ 
;r:7cn>', -<:/y [1, 3] v^;e-=3?-y— /K 2-^=35-y-2, S-v'tKn-^^^ 
y [1, 4] i^;^dr^y^, ^fcf^3-;^d{^y-3, 4-v?t:Kn-2H t^yyt [ 

20 fc§v^f^^JlO l#I^fcfiiS^-||i(59>^mjm^-t-:^=¥yS:iWmbfc^t>^ff 

^fi^(D^-Q. b< fit'y ^y y -^f^ii-Y y^y y v^^s^tf btt, 

t°y v^/l/£t LTtt. 2-t:°yv^7VS, 3-t:°yv?/^S, ^ fc 4 - fc° y v^/P^ 

25 t^m^fhfb^. 
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1 2 

2 , 4 - v?;^-^ y-f 5 y v^^. ^/U/Jn y ^f-ir^^^jvi^^ y y 
- 1 Ks ^fc(*^;t^/^/j^ y ^- 1 , 1 - v?^^-^ K^(^0M:K^x 

10 mi^^m-f^h^^o 

i/M^ (1^— cD^*Jm^^3:l~3^|i|gmbTV^T^i j:v>) . 7K^S^ ixTySs ;^ 

T y — /^><,/V3}n=/i/t 5 y ^> c i-6T/v=i ^ v':^/^/i?::^/kr 5: / s> c ^.eT^v 

^/i^^^r^s c i_6T/v=3r7v;^/vy -d- ^/^S. c l_6r/^=3^/^';^/^/^^=/^^^ ry— 

:^;viis=^;vmfJ: ift^mfhfi. 1 ili*fcfi^m#I#^£ bXV^T 
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1 3 

jVi^ z=.)V^^ r y —}V:7. jVit^ ^t^mf b OgmSfi 1 flu * 

TV^T^>J:V^) ^(D. ^^*fcf«^^-^A.-t?V^-r % <tVNj3gJ!S;^-^7^ 

20 /^■^'f /K N — ^ y7"c2 t;V^^/W^~^^/K N— ^^/W— N — 7< ^/l^;t'/W-^~^^/K 
N — y ^/P— N — n fcVv;^; /'^^•^^ /K N — ^ n n tVV';^ /i^/-^^ /p^ n — 

r5ya> -fn^, «^^$;^TV^T^i j:V^Cl_6T/^=3e/^.^ (n^T<^)Sm*«^ 



wo 2004/048379 



PCT/JP2003/013990 



1 4 

/•^^-r /py ^/i^T 5 y c i.6T/v=i^v^:*/i'jj^=./^T ^ y ;&/u/}?::^/ut y 

ij/v-^^-^;^ Y^Z^m^ i^ryy b^-:/*. Ci_6T/^=t=35^i/;;&/i-2i^^=/^y^/^;^^ 

i/*. v/Ty y^/i-T^ ys^ N-y^/wN-i/ry y^/i-T5:ys^ ru— /i-K, r 

15 3 -y 5^/1 — 2-;e-=3ry^ ^iJ^'y'y ^yl^S. 3-y^7^-2, 4-v';^=3ry-r 5: 

:*/V'/i^>v-S> Ci_3T/^=3r/l-£. Ci.3T/V=t=3riyS> Ci.3T/^=3r/V;*/W:!i?=/l-r 5: 

ys. Ci.3T/^^/w;^/V7}nc^71^T5: yK> i % b< fi2(Z)|ii— ^ b< tt^T^t^sCi.a 

ArM-*5V^T. Kt^^tbTV^T^j j:V^:7cn^y^S. ffm$tLTV^-C t> J; V^ fc:° y 
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:7>>'^j^^, ^"^^mm^. ^^-f-zi-m. ^^^i-m. ^^r/m. 



(2) -COR^^ 

20 (3) -C00-CR^MR^^)-0C0R^° 

(4) -COO R 21 

] 



(1) 
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1 6 

^?it-t^oTM5t-f~^^i:J?'^'e#^(J. Med. Chem. 35, 4727 (1992) , WO 01/40180 

m.. v>=i'mm.. m^mm.. i^^^^^m^. -^i-^i^mm.. y-^^umM. 

j: -o^ b s Bil<^l^«^c5 1> t> -gi^ b -r V ^ 5 o 

(1) l-(p« fdriy;^/l//i?=>'Up{^7^)-3-^^/W7-(2-p«^/W5-:7/^;^n^>'v?/l^) 

( 2 ) l-(^ h ^-:y:fy/]^:^^;upi ^/v-)-3-^ g^;w7-(2-iJ^ n v2-5-y 
25 -8- (3-T ^ / y V-l-f /V) -^-t ^-^V 

(3) 1-^^/1/3- hjarv-j^z/k/i^r^/V^^/l/) -7-(2-7< ^/I^-5-:7/l^;rp^>'v'/k 
) -8- (3-T 5: 7 t:°^ y ^-W /V) -=3r i^ 

(4) 1-^^/1^-3- (rc far->;{7 7l^#::^/Vy ^71^) -7-(2-^ a t2-5-:7/k;^t2^^/v' 



wo 2004/048379 



PCT/JP2003/013990 



1 7 

( 6 ) l-(3-:7 tVl')-3-7« ^/V-7-(2-7« ^/W5-:7/^;a-n'<>'v^y^)-8-(3- 

T ^ / tf-^y i;?>'-W/^)-^i^^^^>- 
5 (7) l-(2-t Kndrv':ai^7V)-3-^^/V-7-(2-p<^7U-5-:7/L^;^n-<^i;?y^)-8-(3- 

r 5: y v?^-w/^)-^i^>'^>- 
(8) l-(2-p{ h^v':i^^/^)-3-p<^/W7-(2-^^/P-5->'7^;^ta^>'v>/V')-8-(3-T 

( 9 ) l-[2-(t^7< ^/^r 5: /)^^/l/]-3-7^ f^/l/-7-(2-7^ ^7W5-:7/l/;e-t2^^/i;^/^) 
10 -8-(3-T ^ / }^°^]) M-^-^^-^^ 

(1 0) l-[2-(2,4,6- h y 7«^/^:7a^— 7l')ai^/^]-3-^^7W7-(2-p«^>'W5-:77l^ 
;e-o^>'v^/U)-8-(3-T^ / t°-<y i^^^-W/^)-'3r1^:/^:/ 

(11) l-[2-(2,4-v^i^t2a:7ccc:^/V)ai^7P]-3-7«^/I^-7-(2-7«^/V'-5-:7yP:^l2 
^>v'/l/)-8-(3-T ^ / t°^y v'^-W/^)-=3ri^^/^>- 
15 (12) l-(2-^;^:7a^ V-2-^yl/)-3-7<^/^-7-(2-;^ ^71^-5- :77l';e-o^>'i;;?yl^)-8- 
(3-T ^ y t:°^y 

(13) 1- (2-^:^:7 ct>'-3--l'yU') -3- p< 5^/1^- 7-(2-p< ^/L-5-:77k;^a^>'v'/k)-8 
-(3-T^y t:°-^y v'^/-! -'i'/V')-=3rf->'^V 
(1 4) l-[2-(4-tert-::/^7^:7 3i— /I/)^^/l^]-3-^^yl-7-(2-p<9^7^-5-:7yl^::^n 

20 ^ v^/p) -8- (3-T 5: y y :/-i— f /v-) -^f - 
^v^^'W-s-o-r 5: y f^y v^v-W7u)-=3ef->'^v 

(16) l-[2-(2-y ^/P:7:3^— /I/)^^/^]-3-y ^/I/-7-(2-y ^/l/-5-:7/^;rn^>' 

v>/^)-8-(3-T 5: y t°^y v'>'-i-i'>'U')-=^f->'5=-^ 

25 (17) l-[2-(3-y ^7^:7 rc::^/V)ni^7V] -3- p«^/W-7- (2-^^/1^-5- :77l/;^n^^^ 

^^/k)-8-(3-T 5: / t°-<y v^:/-W/^')-=3s-i^^^^:/ 

(18) l-[2-(l-^:7^7P)ai^yU]-3-y ^/k-7-(2-y ^/W5-:7/V;^t3-^>'>?/k)-8 

-(3-T^ y ^'^V 7i^)-^-^>'^i^ 

(19) l-[2-(2-^:7^/W)ai^/k]-3-y ^yk-7-(2-y ^/WS-^/^;^ D^>'v?/U')-8 
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1 8 

(20) 1- (4-:7 rc :=.)V'f^jV) -3-p« (2-^ J\^ir n ^:y'-^;v) -8- (3- 

(2 1) l-[2-(3-h P :7/V-::e-t2 7<^/^>'cj^^/^)^^/V]-3-^^/^-7-(2-7<^/l— 5- 
5 :7/l/;e-a^>i/yU)-8-(3-T5: y f^U v^:/-l-^/U)-^f-:/^>' 

(22) 1- [2- ( t:° y :/-2— r /^) ^9=-/^] -3-7« ^/W7- (2-^ ^/l'-5-:7/P^ n ^^^i;^ 

/u)-8-(3-T 5: / f^y v^>'-w/^)-=3ff->'^>- 

(23) 1- [2- ( t:° n — /V) -3-p« ^/W7- (2-p« ^/P-5-:7yW::^ n ^ Vi> 
/P')-8-(3-T 5: y t°^y v^^-W/^)-=3rf-^^^/ 

10 (2 4) l-[2-([l,2,3] f y ry^— /^-l-'l'/^)::i^^7P]-3-7<^/P-7-(2-y5=-/l-5->^ 
/U;rn^:/v^7l^)-8-(3-T5: y k°^y vS':/-W7U)-:Srf->'^^ 

(25) l-[2-{}^])i^>-4.—f/U)^f-/U2-3-?i ^/l^7-(2-7< ^/l'-5-:7/l-;tn^i/v? 
/l')-8-(3-T^ 7 f^y >?^/-W/V')-drf-:/^>^ 
(2 6) l-(3--7'7">'-l-^yl^)-3-y ^/W7-(2-y ^/^-5-:77^;e-D^:/i;^y^-)-8-(3- 
15 r 5 y t:°-<y v^>--W/^)-^-y-^^^^ 

(2 7) l-(4-^:/^:/-W/l-)-3-y ^/l'-7-(2-y ^/l'-5-:7/P;^u^>^>>/U')-8-(3 
-T ^ y tf^y v'>'-W/l^)-=3rf-^^'9^>' 

(28) 1- [2- (4-y J-;V^T y^— /I— 5— r /I/) -3-;^ 'f-;V-l- (2-y 5^7l/-5-:7y^ 

;rn^>'i;?/U-)-8-(3-T ^ y l;°^y -:>^^-W7^)-drf->'^i/ 
20 ( 2 9) l-[2-(3->^D^:7 3i^/l/)^^/^]-3-y ^yk-7-(2-y ^/V-5-7/^;^n-<V 
v>/P')-8-(3-T 5: y t°-<y -J^-^-l-^ ;v)-^^:y=^i^ 

(3 0) l-[2-(3-i^ n n:7 3i=/^)rn^/V]-3-y ^/P-7-(2-y ^/W5-:7/P;^t2^i/ 

v'/^)-8-(3-T 5; y t:°-<y v'^'-i— r/i^)-=3^f-^^>' 

( 8 1 ) 1- ( (E) -2- y c^/U- tf ^/k) -3- y ^/W7- (2- y ^'yk;:^ a ^ ;x v^/k) -8 

25 -(3-T5: y t°^y v^v-W/U')-^3E-iJ-:/^:/ 

(3 2) l-[2-(2-i^nn:7cc::^/l/):ii^/V]-3-y5^/k-7-(2-y^/^-5-:7/P;^i:2^>' 

i;'/i-)-8-(3-T 5 y t°-<y v^>'-i-i'/^)-^f->'^>' 

(33) l-[2-(2- h y :7/l/::rn y ^71^:7 —yk) re ^/^]-3-y 5^/W7-(2-y 9^/1^-5- 

:7/k;^i3^^-i;^/^)-8-(3-x 5: y if^y v':/-i-^/V')-=3ef->'5=->' 
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i>=/l^)-8-(3-T ^ y f^i; i?>'-l-4ju)-^-^ly^ly 
(3 5) l-[2-(3-:7/V';^n>'rc;:^yIx) ji^/k]-3-p<^/W7-(2-;^^/W5-:7/^::rn-^ 

>'i>/^)-8-(3-T ^ / t'-^y /^)-^^>'^> 
5 (3 6) l-[2-(3-— hn:7 3^^/U')^^;P]-3-7<^/W7-(2-p(^/W5-:7/P:;rn^:/ 

(3 7) l-[2-(4-y ^/^7cni=/l^)a^^/k]-3-y ^/W7-(2-y ^/V-5-:7/k;^in-<>' 

(3 8) l-[2-(4-t KP^v':7a:ic:^/k)^^/k]-3-y ^/^-7-(2-y ^/P-5-7/^;rn 

10 -<:/v^/p)-8-(3-T 5: y i;?>--W/w)-^i^^^^v 

(3 9) l-[2-(3-l: Kndrv'>^3i::^7P)^^>'P]-3-y ^>'l^-7-(2-y ^7W5-:7/V;^t3 
(4 0) l-[(y f=3riX;^;/l^#'::^/^)y^/^]-3-y^/V'-7-(2-y ^/W5-:7/P:^a^^^ 

v^/i-)-8-(3-T 5 y M-^'9-:y^:y 

15 (4 1) l-[2-(y b=3s^i/;^/^4^^^/U)ai^/k]-3-y ^/W7-(2-y^/k-5-:7/U';^a^ 
V v^yl^) -8- (3-T ^ y tf^ V /U) -e^^ 

(4 2) l-^'^i^v'k-S-y 5^/V-7-(2-y ^/l'-5-7</l';^n«^Vv?/^)-8-(3-T5; y 

y v':/-w/^)-=3rf->'^>' 

(4 3) l-[2-(3, 5-v^:7/l^;:rn :7 3^-7V)ai^/k]-3-y ^/^-7-(2-y ^71^-5-7/1^;^ 

20 c2^:/v^/^)-8-(3-r 5: y t:°^y v';y-w/k)-d5^f->'5^:/ 

(4 4) l-[2-(2, 6-v^>'/^;^n :7^:=:/k)ai^/k]-3-y ^/V-7-(2-y ^/k-S-^'/l^;^ 
n^Vv'7^)-8-(3-T5 y 

(4 5) i-[2-(^;rycn:/-3--</v)-2-;^=^y:3^^/i/]-3-y 9^y^-7-(2-y ^/^-5-:7 
/p;^-a^>-i;^/k)-8-(3-r 5: y t:°^y v'>'-i-'i'/k)-=3f f-^-^^' 
25 (4 6) i-[2-(3-v'Ty y ^^v':73:;-/^)-2-;^^y^^/^]-3-y ^/^-7-(2-y^ 

/W5-77l^:^n^:xi^/U)-8-(3-T 5 y y i^>'-W/^)-=3ri^:/^>' 
(4 7) l-[2-(3-^^^v'/l/::^drv^:7 3^r^/P)-2-;^dry^f=-/i/]-3-y ^7P-7-(2-y ^ 

/P-5-:7y^;^n'<^i^=/l/)-8-(3-T 5 y fc°^ y iyi/-W/^)-^1^^^^^^ 
(4 8) l-[2-(3-7a^c^/^;^7k7i>::i/k;^d^v^>'3:.^/^)-2-;r^y^^/P'3-3-y ^/k- 
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(4 9) l-[2-(3-t: ^iy-^ a:u~/U)-2-:t^y ^'f-^l^l-S-;^ '^/l^7-(,2-;^ '^/U-B- 

(5 0) l-[2-(3, 5-v=p< b^->':7 3i=/U):3i^/k]-3-7«^/k-7-(2-p<^/l-5-:7/k:^ 
5 a^:/i>/k)-8-(3-T 5: / 

(5 1) l-[3-(;^ b^-:x;^7^/i^^c:^/^):7°n tVk]-3-;^^/I/-7-(2-y5=-/^-5-7/V;^n 
-<>'^<>/v)-8-(3-r ^ / t;°-<]; i^>'-W/i-)-^f->'^>' 

(5 2) l-{2-[4-(^ f^v^:^/!/)!}^^::^/!^) >^^=/^]:3:^^M-3-;'{^7l'-7-(2-y ^/W5 
-7/^:^n^^v'/l/)-8-(3-T^ / t°-<y v^>'-W/l/)-^f->^^^/ 
10 (5 3) l-(:7a^c:^/U^/^:7 7'— /^;^^/^)-3-y ^/l-'-7- (2-7^^/1^-5- :7/P;^ a 

(5 4) l-(:7aic:^/^;j?>7^:7^;:^/^7<f^/V)-3-7«^y^-7-(2-7«^/W5-:7/l^;^a--^:>^ 

vf/i/)-8-(3-r 5: y fc:°-<]; v^:^-w/^')-=^f-^^^^ 

(5 5) l-(2-y b^v';*/U7}^^::^/W2-^n^>^-l— f 7l/)-3-y ^/l/-7-(2-y 9^7k-5- 
15 :7/V:^a^^>:;?yk)-8-(3-r 5; y t:°^y -✓^>'-W/^)-^1h>'^^^ 

(56) 1- [ ( t° y i?:/-2---r /i^) y ^/w] -s-y ^/u-7- (2-y ^/ws- >'/p;e-c2 
)-8-(3-T5 y t'^y v^^^-i-f /U')-dr-y-i^f=-:/ 

(5 7) l-[2-(3-:7cn^/l/;^dr->'-:7ai=/l-)-2-;^^y-::i^^/l/]-3-y ^/^-7-(2-y 
^7U-5--7/\y:tr:i^l^-JM-8-(3-T ^ J t:°^ y v?V-l-^y^)-dr■y-V^>• 
20 (58) i-[2-(3-T 5: y-7 3^c=i7P)-2-;r^y-^9^/i/]-3-y 5^7W7-(2-y ^/w5-:7 

/^;^n^>'i^/P')-8-(3-T 5 y t'^y v^>'-W/k)-=3f i^>'^>' 

(5 9) l-(2-{3-[fc'>^ (y ^>'>^7^7l>^/l^)-r 5 y]-:7cE.^7^}-2-;^=3^y-:3l^/V)- 
3-y ^/i/-7-(2-y ^7W5-:7/^;rn^:/v'/k)-8-(3-r ^ y f-^y v^>'-i-^/^)-^f- 

25 (6 0) i-[2-(2-:/p^-5-v'y ^/i^T5; y-:7 3^=/i')-2-;^=3f^y-:n^/^]-3-y^/v 

-7-(2-y ^/W5-7/l^::^n-<:/v?/k)-8-(3-T ^ y t;°^y v^>'-W>'^)-=3^1^V^i/ 
(6 1) l-[2-(3-::^ hn-:7ca^/l-)-2-;^=3^^y-^^/^]-3-y ^/W-7-(2-y ^7^-5-:7 

/l'::rn^>'v^/^)-8-(3-T 5; y f^y v^^-W7^)-d^f->'5^>- 
(6 2) l-[2-(3-y bdrv';^/^xJfc^/kT5 y-^oi— 7^)-2-;^=3ry-3i^/k]-3-y^ 
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5 y-o^^/i/] -3-p< ^7l/-7- (2-y 9=-/V-5-y7V:^ n v^/i^) -8- (S-T 5; y t:°^ y 

(6 5) l-[2-(3-i/Ty 7«^/^T5 /-y:^^/V)-2-:^=35.y-j^^y^]-3-^^yW 7_( 

2- y ^/lx-5-r77V:;^-n^>'i;'/^)-8-(3-T $ 7 f^U v^V-W/l')-=3rf- V^:/ 

(6 6) l-[(^Ty— /W2--</l/)7«^/^]-3-7«^/^-7-(2-;^^/V-5-y/^;rn^Vv' 
10 /W-)-8-(3-T ^ / t;°-^y v'^'-l— r/^)-=3ri^:/^^^ 

(6 7) i-LC-f y^y y :/-w/U')y ^yi^]-3-y ^/^-7-(2-7^^/u-5->'7^;^^^>' 
v?/l')-8-(3-T 3: y fc°-<iJ v':/-l-1'/^)-^1^^^5^>- 
( 6 8 ) i-ii^y^/v '^-A-4M y ^/^]-3-y ^/w-7-(2-y 7/^:^0 

v^/P')-8-(3-T 5: y ■iyv-wyi/)-:^^^-^^^:-^ 
15 (69) i-[ (-o-y [d] 4 yf-T y— /p-s-f /u-) y ^/H-s-y ^/w7- (2-y ^/W5- 

:7/k:^n^;xv?/P)-8-(3-T^ y tf^ y v^>- W^V)-=^■^^>'^>' 
( 7 0 ) i-[ (-o-y [d]-f y drihy— /k-3--r y ^/i-]-3-y ^/V'-7-(2-y 

:7/U:^X2^>^Z^/U)-8-(.3-T ^ y t'-^y r/v)-=^f-y^i/ 
(7 1) i-[(fc°y v^:/-3-^7P)y9^/i/]-3-y^/w7-(2-y^7i'-5-:y/p:^n^^v^/u 
20 ) -8- (3-T ^ y y ;y-i— r /k) -^-^ i^^y- 

(72) l-[ (b-y v»>'-4-'l'/V) y ^/^]-3-y ^/l-7-(2-y ^7W5-r7/k;^a'<>'v?/l^ 

)-8-(3-r 5 y t°^y v'>'-W7^)-:3ri^>-^v 
(7 3) i-[(-r y=^-y-y'— /p-3— T/k) y ^/p]-3-y ^7W7-(2-y ^7p-5-y/p;rn^ 
^v^/i')-8-(3-T 3: y fc:°-<y v^^-w/V')-^-y->'5=->' 

25 (7 4) l-Ld-'^^^/P) y ^/l/-]-3-y ^/W7-(2-y ^/l'-5-7/P:^n^Vv?/l-)-8-( 

3- T 2: y if-^y v'^-i— r/P)-^f->'^:/ 

(7 5) 1-[(T5: y;^7 7P;j?^/Hy^/P]-3-y^7^-7-(2-y^/W5-y7P::^n^Vv? 
/P)-8-(3-T ^ y f^y v^y'-l-^y^)-dr^^:/^V 
(7 6) l-[2-(3-y ^5^>-y;/^-7i^:=:/^T^y-y^^/^)-2-;^^y-^f^/^]-3-y^/^- 
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(7 7) l-[2-(2-c=: fn-:7 3i^7P)-2-;^^y-3i^7l^]-3-7«^/W7-(2-^^/W5-:7 
(7 8) l-[2-(2-T5: y-:7aic:^/l')-2-;^=3ry-^^/^]-3-^^/V-7-(2-7^^/k-5-:7 

(7 9) i-[2-{3-[(7(^/^r 5;y)^;r:;57/i/7}<^/^r ^/]-:7ai^/W-2-;^^y-a^ 

^/V']-3-7{ ^/l'-7-(2-^ ^/^-5-7/l-;#-t2^;Xv>/^)-8-(3-r 5; 7 f^U v^^--!-- T/l^ 

(8 0) l-[2-(2-Tir^/l-T5 /-:7air^/P')-2-;r:3ry-^^/V]-3-7^^/^-7-(2-7^ 
10 ^/^-5-:7/P;rn^Vi^/P)-8-(3-T S: y fc:°-^y 

(8 1) 1- [ (6-7 t" y v?i/-2-'l' /U) y ^/I^] -3-y ^/W?- (2-y ^jU-5--:7 
D^>'i^/^)-8-(3-T5 y ■i^^^-WyV')-drf-i/^^ 

(82) 1- [ (1-y ^/u- 1 H— f ^iJ^'y — /u-3— r /i^) y ^^i^] -s-y ^/w?- (2-y ^/w- 

5-:7/k;^n^>-v?7P-)-8-(3-T5: y y v'i/- W/l/)-drf->'^>' 
15 (8 3) i-(2-{3-[(y h=3fix:^/u:!}?^/^)y ^7^T5: y]-:7cn^c:^7W-2-;t^y-^^ 
/V')-3-y ^yW7-(2-y ^yW5-:7/P;:e-n-^>'-=^/P)-8-(3-T ^ y fc°^y v>:/-w^^)- 

(84) l-v'T y y 5^/V-3-y ^/U-l- (2-y ^/I/-5-^7l^;e- n ^i-- v^/k) -8- (3-T 5; y 
y v= /I/) -dr-y- V 

20 (8 5) l-[2-(2-t Kndrv^-:7ccri/k)-2-;^=3f^y-^^/P']-3-y9^/W7-(2-y ^.'W 
5-:7/W:^n-^^^v^/W)-8-(3-T 5 y y v^^'-l-f /P')-=3rf->'^^ 

(86) l-[2-(2-y ^ i/;^7V7iN^7W:7 zc^/^)-2-:^^ y-ai^/l^]-3-y ^/^-7- (2- 
y^/l/-5-:7/l^;^n'<^v?/I/)-8-(3-T5: y t:°^y /I/) -drf-^^>- 

(8 7) l-[2-{2-[(y b=3rv-;;5;/wKc^/W)y b =3rv-]-7=cc:iM-2-;^=3ry-az^/l^]-3 
25 -y ^/V-7- (2-y ^/W5->^7V;^n^>'v^/W-8- (S-T 5 y y i> 1^-1-4 ^V)-^"^ 

(8 8) l-[2-(2-v^Ty y f ^ v'-:7:^c:^/l/) -2-^ ^y-^9^/^] -3-7^/1^-7- (2-y 
^yl/-5-y/P;^n-<>' -8- (3-T 5; / k°^y v^^-W/l/)-drf-^^^ 
(8 9) l-(2-{3-[(y ^/kT^ y ;^/^4^'^/l^)y )^^-y']-ya:.=-7V}-2-^^y-:r.^ 
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/W)-3-7^ ^/^-7-(2-7^ ^jU-5-:7/U:t^^>'i^M-8-{3-T ^ / v^>'-W/k)- 
(9 0) l-(2-{3-[(T^/:^/^7j?::^/^);'< h dr:X]-:7ai=./W-2-:^^y-^^/^)-3- 
5 ^> 

(9 1) l-(2-{3-[(v^7«5=-/^r^y:^/^#=/^)r 5 y3-:7:r::^/^}-2-;^=^^y-^5=- 
7^')-3-7< ^7W7-(2-7« f^/^-5-:7/^;^t2^:/-:^7P)-8-(3-T ^ 7 y v^^'-l-^/l')- 

(9 2) l-(4-;^^y-4H-^ ny >'-3-^7k)-3-7« ^/I/-7-(2-p«^/W5-:7/k;^n^>' 
10 v5/U-)-8-(3-T 5: y -J^l^-l-^i ;v)-^^:y^^^ 

(93) l-[ (3-y ^/Wlf P ;V) y ^7U]-3-y ^/^-7-(2-y ^71^-5- ^'/U;^ 
n^>'v>/^)-8-(3-T5: y t;°^y v^:/-W/V-)-^f->'^i^ 

(94) 1- [ (5- y ^;v- \f y >'-2-'f /^) y ^/^] -s- y ^?v-i- (2- y :7 /u;^ 

n^>'v^/l/)-8-(3-T5; y t:°^ ]J v^V-W yl^)-^f- V^^^ 
15 ( 9 5 ) 1- [ (4-y y ■>?i/-2-'f fV) y ^/k]-3-y ^/l'-7- (2-y 

c3^>'v?/i-)-8-(3-T ^ y 

(9 6) l-[(=3ry 3J >'-4-^7l^)y ^/H-3-y ^/V'-7-(2-y^/W-5-:77k;rn^:/v^/V 

)-8-(3-T^ y v^>'-w/i-)-^-y->'^>- 
(9 7) i-[(=3ry y ^/-s— r 71^) y ^71-] -3-y 9^71^-7- (2-y ^71^-5- :7/ix;^n^:xi^7u 

20 )-8-(3-T5 y f^y v^i/-W7V)-=3rf-i/^i/ 

(98) i-[ (5-^ h n--!' y =¥y y >'-i-^7v) y ^7i^]-3-y ^7W7-(2-y ^7i'-5-:7 

7P:^n^>'i;^7l^)-8-(3-r ^ J \f^3 v?V-W7P)-^i^:/9=-i/ 
(9 9) l-[ (2-;r=3ry-l, Z-v't Kn-dry y :/-4-^7^) y ^7k]-3-y ^7^-7-(2-y 

5^7v-5-:77k;^t2^:/v57^)-8-(3-r ^ y -J'>'-\-4 
25 ( 1 0 0 ) 1- [ (5-T ^ y y ^ y y M y ^7k3-3-y ^7^-7- (2-y ^7W5- 

:77k;rn^Vv^7P')-8-(3-T5: y t'^y v*i/-W7P')-=3rf->'f^>' 

(10 1) l-[2-(3-r ^ y;^7^7iN^7^-:7j::^7U')-2-;e-=ary-^^7^]-3-y ^7l/-7-(2 

-y 5^7l/-5-77k^n^>-v^7l/)-8-(3-T 5: y t°^y v^i^-W7U')-drf->'^:/ 
(10 2) 1- (2-:7a^y dr-^-cc^7l^) -3-y ^7W7-(2-y ^7^-5-:77k;rn^:/v'7^ 
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)-8-(3-T^ y i^^-W/W-^arf-^-^^- 
/ tf-<!J v?^-W/^)-^f->'^>' 
( 1 0 4) l-(3-;^/P7}s>->'--:;^p t:Vl-)-3-7< ^/^-7-(2-7< ^71^-5- :7 /i^;^ a -^^-^^/V- 
5 )-8-(3-T5: y ti'^P v'V-l-^7l')-=^f->'^>' 

(10 5) 1- [2- (4-:;& /l^^s ::^/^) -^^^/l^] -3-^ ^?V-1- (2-^ ^/U-S-iy/^ 

;^a-<>^v^7l-)-8-(3-r ^ 7 fc:°^y v>>'-W/^')-^i^>'^>' 
(l 0 6) l-(2-:7^=/Wrc^7V-)-3-y ^7^-7-(2-y^y^-5->'/^;^^^:/i;'7V)-8- 
10 (10 7) 1- [2- (3-r 5: y-:7 ax ^/l/)-^^/P']-3-y ^/I--7- (2-7^71^-5- :7/k;^n 

^>'i^/P)-8-(3-T 5: y t°^!J v':x-W/k)-d{^i^:x^>' 

(10 8) l-[2-(tfa y t^^'-W/U)^^7^]-3-y ^/W7-(2-y ^/I^-5-:7/l^::e-n^ 
^v'7^)-8-(3-T 5 / t°^y v?>'-l--r/^)-^i^^^:/ 
(10 9) l-[2-(t°^y v^^-l->r/^)^^7H-3-y ^7W7-(2-y ^7k-5-:77P-;*-n^ 

15 :/v^7^)-8-(3-T ^ y tf^y v'>--W/^)-=^f-^^:/ 

(110) l-[2-(^/l'7}^i; i/-4->r7l^)^^7P]-3-y ^/W7-(2-y^/W-5->'/l';e-n^ 

>'v^7^)-8-(3-T 5: y v^>'-i--i'/i/)-=^-y-:x^^^ 

(111) l-[2-(b°^^v'>'-l— f /V)^^7l/]-3-y ^/W7-(2-y ^7P-5-:7/k;^a^ 

:/i^7^)-8-(3-T 5; y t'^y v^^^-i-^f /p)-drf-:/^:/ 

20 ( 1 1 2 ) 1- [2- (4-y ^/k- v^:X-l-^ 7k) :i.^7k]-3-y 9^7W7- (2-y ^7V-5- 
:77i-;^-n^>'v^7P')-8-(3-T^ y t"^ y >>:/-l--f 7k)-^f->'^>' 

(113) l-(3-t Kn^Sri/tT'n tVU')-3-y^7V--7-(2-y ^7V-5->'7l';:a-n-^>'v?7l^) 

-8-(3-T5; y t°^y v'>'-i-^7i/)-^-t'->^^i/ 

(114) l-(3-y b=3f-:x:7°n t:Vk)-3-y 5^7W7-(2-y^7P-5-:77k::ra^>'v'7W)-8 

25 -(3-T5: y t°^y v':/-W7^')-^-^^>'^>' 
( 1 1 5 ) l-(3-^ b ^-y-fxn. t:Vk)-3-p? ^^^_7_(2-^ ^7k-5-:77k;^n-<i/v?7k)-8 

-(3-r$y tf^y e>^-i-i'7k)-=3r-y->'^>' 

(1 16) l-[3-(v'y ^7l/T^ y):/o fc:°7V]-3-y 5^7W7-(2-y^7k-5-:77k;^n^ 

^v'7V')-8-(3-7'^ y tr^y v';/-i-'i'7k)-^i^:/^:/ 
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(117) l-[3-(t:°a y t:Vl-]-3-7<^/W7-(2-7«^/W5-:7/U;;^n 

(1 18) 1-[3-(^/^>^nIJ >'-4-^/k)>^n t:V^]-3-7«5^/^-7-(2-^^/W5-:7/P;rn 
-<^'v^/l-)-8-(3-T ^ / i»'-W/^)-^1^V^>' 
5 (119) l-[3-(t°^^v^^^-l— l'/l^):/n tVv]-3-7^^/W7-(2-p<^/P-5-:7/P;tn 
^:xv^/^)-8-(3-T ^ y t:°^y v'^-W/^)-=3rf-:/^^' 

(1 2 0) l-[3-(4-y^/W-lf^^v'>'-W/k):/a tVV-l-S-y 5^7l-7-(2-y ^/W5 
->^7k:^n^>'v»7P)-8-(3-r ^ y v^:/-W7^')-^i^:/^>' 
( 1 2 1 ) l-(t°n y v^>'-W/W:;f7/l/4^':^/^y ^/l^)-3-y ^/l-7-(2-y ^/W5-:7 
10 /l-;^n^^v?/l/)-8-(3-T 5: / t'^U v^>'-l-'l'/P)-dri^:x9^>' 

(12 2) l-(fc:°^y v>>'-l-^7^-:^77kxJ?c:^yvy ^7l')-3-y ^7W7-(2-y ^71^-5- :7 

/u^n^:/^;?yU')-8-(3-T 5: 7 tf^y v^:/-W/^)-^i^^^:/ 

(12 3) V ^-4-4/l^-:fy/U:^:^/i-^ ^/U)-3-yi ^/U'-7-(2-y ^/P-5-:7 

/ix;^n^>'>?7l')-8-(3-T 5 y t:°^y v^>'-W/l/)-df f->'^>' 
15 (12 4) l-[2-(3-:7yW::^t2-4-fc: Ko=¥v^-:7^— /^)-^^/k]-3-y ^/P-7-(2-y 
^7l^-5-:77i/:^n^>'v'7k)-8-(3-T 5: y t:"^ y v'^-WyU)-^f-^^^:/ 

(12 5) i-[2-(4-y h^>'-:7ccc^/U')-^^/^]-3-y ^/w7-(2-y ^/ws-^'/^^r 

n^i/v^7V-)-8-(3-T^ y t°^y i^>'-W/l')-^f->'^^ 
(12 6) l-[2-(4-:3i f.dri/-:73::-/p)-:3L^/P-]-3-p« ^^^_7_(2-^ ^^l/_5_;7^;^;^ 

20 p^:xv'/V')-8-(3-T 5 y fc:°^y v^^-i--f /^)-df-y-:/5=-i/ 

(12 7) l-(2-{4-[(;^7P-^}?=3pi^^^/P');:e-drv']-:7a.=/H-^^/l-)-3-y^/^-7-( 
2-y ^/V-5-:7y^;^n^i/v?/Ix')-8-(3-T 5 y f^y v?:/-W/V')-:3ri^>'^>' 
(l 2 8) l-[2-(2-:7/P':^a-5-t: K n =3r<x-:7 rn^7k)-^^/P] -3-y ^yW7- (2-y 
^/W5-:7/P;^n^:Xv?/P)-8-(3-T 5; y t°^y v^>^-l-^/^-)-^1^>'^>' 
25 (1 2 9) l-[2-(3-y ^ :3rv'-:7 ^:x/i/)-cn^7l^]-3-y ^/W7-(2-y '^/U-B-yjU:^ 

(13 0) l-{2-[3-(:^7/P;4?^v^y ^/l/::a-=3rv^)-:7^^/k]-ai^/H-3-p« ^/l/-7-(2- 
y ^/l^-5-:y/l/;d-n^^-S>yI/)-8-(3-T ^ y t°^y v'>'-l--i'/l')-drf-V5^>^ 

(13 1) 1- (2- {3- [ (a^ h dp i^:^ y T/u:t^-:y-] -y ^/k} -rc^^/k) - a- 
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(13 2) l-[2-(2-t Ki3=3rv'-:7^-/i/)-ai^/^]-3-^^/^^-7-(2-7{^^W5-:7/k 

5 (13 3) l-[2-(2-p< V-^^y-y ^=^)V)-^'^}V\-Z-:^^?V-l-{2~:^^;V-^-y ;Vir 
xn^^y-J/V) -8- (3-T 5; y U /W) -^f - ^z^^' 

(13 4) l-{2-[2-(:^/l^7jK^iy;^^7V';^-dev')-:7a::c:^/l']-^f^/H-3-^^/k-7-(2- 

;^^/^-5-:7/U':^n^Vi^7^)-8-(3-T5 / t:°^ y v^:/-W/V)-^i?- V^:/ 

(13 5) l-(2-{2-[(7^ V^%ytljV-m=^;V) ^=f'jV:^^-y'\-y a:,=^M-:r.^;V)-2,-;^ 
10 ^/l— 7-(2-7<^/l-5-:7y^;^a^V-;^7P)-8-(3-T 5: / t°^y v?^-W/^)-^i^>-^ 

(13 6) l-[2-(4-l:: Kn^i/7<^/^-:7 3i::i/^)-acf^/^]-3-7<^/l^-7-(2-7«^/^-5 
-:7/i^;^a^:/v?/U')-8-(3-T 5 7 -J'^y-\-^ ?v)--it^:y=^^y 
(13 7) l-{2-[4-(7^ b^^X:^/^xK:::^/l/)-:7 3i^/k]-^5^/H-3-7^^yP-7-(2-;^^ 
15 71^-5- r7y^;^-i2^>'v?7l^)-8-(3-T 3; 7 t:°^]J v^^^-l-^/^)-=3rf->^^^ 

(1 3 8) l-{2-[4-(;&/l^7iK:3{^v'pi^7P)-:7^=/V]-3::^/W-3-7^/U-7-(2-7«9^/V 

-5-:7/^;rn^:/i:^/^)-8-(3-T5: y t'^y v'>'-W/v)-dei^>^^v 

(13 9) l-(2-{4-[(y h^V';^7/l^7j^^c^/V-)y ^/l/]-:7a^r^7P}-ai^/l/)-3-y ^/W7 
-(2-y ^/W5-:7/L';e-n^i/v?/P)-8-(3-T^ y U r/^)-drf-i/^>' 
20 (1 4 0) l-{2-[4-(2-;?7/k:^^=3rv/-a:^7W)-:7ct::^/^]-zc^/H-3-y ^/W7-(2-y 

^/p-5-:7/i-;ri3^:/v;5/v-)-8-(3-T^ y tr^U i^>'-l-i'/^)-^1^>'^>' 
(l 4 i) l-(2-{4-[2-(p< f:3ev':^77^7}?^/l-)-ai^/^]-:7cc=/H-m^7V)-3-y^ 

/W7-(2-y ^/l/-5-:7/l^;^r3^^v^/Ix)-8-(3-T 3: / t°^y v^>'-l-^/^)-drf-:/^>' 
(l 4 2) l-[2-(3-y ^/l'-:7ci^^/V')-cc^^k]-3-y ^/U-7-(2-^^/P-5-:7/k:;^a 
25 ^:/v?/^)-8-(3-T 5: / fc-^.y v^>'-W/^)-^f-V^V 

(14 3) l-[2-(3-;^;/k/}<=3r^x-:7:n::^/l')-ji^/k]-3-y ^/W7-(2-y ^/P-5-:7/W 

;^-t3^i/i?yH-8-(3-T 5: 7 t:°-^!J vi^>'-l-<yl')-=3rf-^/^:/ 
(14 4) l-{2-[3-(az fdri/;{7/l'7i?c:^/l/)-:7rnr^/^]-j:^yI/}-3-y ^7^-7-(2-y 5^ 

/^-5-:7y^;^i3--=i>-i;f/w)-8-(3-r 5 / t;°^!J t^^-W/P')-=3ff-:^^:x 
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(14 5) l-{2-[3-i:^ /UT^^iy ^ :x,::^/V-2-^^M -S- ;^ ^/U-7-(2-?^ ^/U 

-5-:7/k::e-t2^>'v?7W)-8-(3-T^ y v'>•-W/^)-=¥i^^/^>' 

(1 4 6) l-(2-{3-[(;^ h=3r->';^/V7j?^/k)^^/^]-:7c3i^/W-cc^/V)-3-p{^/W7 
-(2-^ ^/V- 5-:7/P;^T=2^i^v?/^)-8-(3-T 5: / t°^y v^^^-W/^)-=3rf->^^>' 
5 (14 7) l-{2-[3-(2-^7l/7}?:5f->-^^7V)-:7:n^rz/i/]-^^7l/}-3-p«^/P-7-(2-p« 
^/l/-5-:7/^;^a^>'-v^/k)-8-(3-T 3: 7 t"^]) l'/^)-^f->'^>^ 

(1 4 8) l-(2-{3-[2-(7< f^v^;^77U7}?=.7P)-^9^7l-]-:7ct.c:^7H-^9^/l^)-3-;7(^ 
/U-7-(2-p«^yk-5-7/P^n^^i;?/l^)-8-(3-T 5: 7 v?V-W/^)-^i^>'^>' 

(14 9) l-[2-(2-7«^7^-:7rc^/V)-ji^/^]- 3-7«^/W7- (2-7^^/1^-5- 37 /k;^ a 
10 ^:/v'/l-)-8-(3-T ^ / t^^y v^^-W/W-=¥f-^^i^ 

(15 0) l-[2-(2-;^;>'^J}?dr-=X-:7ai— /P)-cc^/^]- 2-;^^/U-7-(2-yi'^/U-B-y/U 

(15 1) l-{2-[2-(7« Jl^-^=^;l^)-y :^=^M-=^=^M~3-?^'^;\--l-i.2-;^^ 

15 (15 2) l-[2-(4-:7/k:^l3->^^^/P-)-ai^/k]-3-7«^/^-7-(2-7< ^/I^-5-:77^:^ 
n^:/v^/V')-8-(3-T^ y t°^y i^>'-W/V)-drf->'^:x 

(15 3) 1- [2- (4-i5^ n n -:7 ^/k) -oc^/v] -3-p< 5^7^-7- (2-7« ^yV-5-:7/l^;r o 
^^^v'/V)-8-(3-T 5 / t:°^y v'>--W7^)-^f->'^i/ 

(15 4) l-i2-iA-y^n^-'y aL:=^;v)-=c-^;v']--i-;^'f-;v-l-{2-;^=^;i^-b--y 
20 ^^v'/v)-8-(3-T ^ / f^y v^^-W /W-^i^^-^^:/ 

(15 5) l-[2-(4-v'T/->'3^^/U')-^^/I^]-3-7«^/^'-7-(2-7«^/W5-:7/k;^n 
^:/v?/V)-8-(3-T 5 J fc-^y v^>'-W7^)-dri^:/^V 

(1 5 6) l-[2-(4-b y :7/^;^a7< b ^v'-:7ai^/l-)-3^^/^]-3-7^ ^7W7-(2-7< 
/^-5-:7/P;^D^^v^7k)-8-(3-T5: / t;°-< y v'^-W/V')-=3ri?-:/^^ 
25 (1 5 7) l-[2-(4- 7« ^7^:^/1/ :7T^>'^-:7^cr:/l^)-ai^/V]-3-p^^/^-7-(2-7«^/^ 
-5-:7/k;^n-<>'i;!>/V)-8-(3-T^ / f^y M-^^^l^^f-l^ 

(15 8) l-[2-(4- p«^/Px?./l'>'^^7P- :7 3i=/V')-ai^/^]-3-7< 5^/1-7- (2- 7< ^/V- 
-5-:7/^;:rP^>'v'/^)-8-(3-T 5 J ;V)-^^:y=f-:y 

(15 9) l-[2-(4-7<^/^;^/^4^^/^-7cii^/l^)-cc^/l^]-3-7<^yW7-(2-7«^/k-5 
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-•7/U:^x:t^>'i^/^)-8-(.3-T ^ / b°-<ij f /^)-=3^i^>'^>' 

( 1 6 0) l-[2-(4- b y :7/V;^-n '5='/^-:7ct-/l>')-:3i^7V]-3-p< ^/U'-7-(2-;'« ^/U 

(1 6 1) l-[2-(4-T 5: /-:7ai:=i/k)-ai^/V]-3-7^ ^/i'-7-(2-7«^yW-5-:7/l';^a 
5 ^:/i>/^)-8-(3-T 5: / t°^y i^:/-W/^)-:3rf-:/^>' 
( 1 6 2 ) 1- (2- {4- [ ^/l^;* T ? y ] -7 -^^/U) -3-?^ ^;V-1- ( 
2-7« f^7V'-5-:7/^:^p^>'i;5/V)-8-(3-r ^ / t:°^!J v^^-W/^)-'¥f->'^>' 

(16 3) l-(2-{4-[(^^/l^y^J'l^7i^=^MT ^ Jl-y ^=^M-:^'^/l^)-3-p^^jU-7-( 
2-7<5^/^-5-:7/l/::e-n-^^/v^/i/)-8-(3-T5; 7 T 
10 (16 4) l-{2-[4-(T 5: y ;i7/^3i^^^/^)-:7a^^/k]-j^^/W-3-y ^/^-7-(2-y 
-5->^/^;a-n-^i/v?7k)-8-(3-T5: y t"^ U v'V-W7l^)-^i?-i/^i/ 

( 1 6 5 ) 1- {2- [4- (y ^/VT 3: y :^/^/}?^/^) -:7 ^/i^] -^^i^^yi^} -3-y f-zu-i- (2- 

y ^/W5->'7V';^t3^^^i;?/U') -8- (3-T 5: y t;"^ V v^^z-l-Y /^)-=3^i^^^V 
(1 6 6) l-{2-[4-(v^y ^/VT5 y:*/l//J^~:=^/l^)-:ycr.-/P']-:3i^/^}-3-y5^y^-7-( 
15 2-y ^/^-5-7/^:^-o^>-:;?/l')-8-(3-T 3: y t;°^y v?>-l-^/^)-^f->-^>- 

(1 6 7) i-{2-[4-(T^ y ;5!i/V7}s-/k)-:7^-/^]-a^^/w)-3-y ^/w7-(2-y^7i' 

-5-P^/l':^n^^^v?7U)-8-(3-T5: y t:°^ U v^>-W/P)-=3pf->'9^:x 

(16 8) l-{2-[4-(y ^/^T3: y :^/^7i^^/V)-:7n^c:^/l/]-^^/H-3-y ^/l— 7-(2- 
y 5^/^-5-:7y^;^n^>'i^yl^)-8-(3-T^ y t°^]j v^^--!-- f 7^')-^1^>'^:/ 

20 (1 6 9) l-{2-[4-(v^y^7VT^ y;^/^2K::^/^)-:7a::::^/^]-a^^M-3-y^yW-( 
2-y ^/V-5-:7/k;^n-<i/i^/k)-8-(3-T ^ y tf'-^y -:^>'-l-'l'/k)-=3rf->'^>' 
(1 7 0) l-[3-(ai h :3pix;&/i/7}?-7v) -:/n kV^J-S-y (2-y ^/V-5-:7/V::^ 

n^:/-:y/k)-8-(3-r 5: y t°^i; v^>--i-^/i/)-drf-:/^i/ 
(17 1) i-[2-(3,4-v^y^7^-:7^=:/k)-ji^/^]-3-y^/w7-(2-y 5^/1^-5- 

25 :^n^>'v'7U')-8-(3-r 5 y t:°^U v^>'-W/^)-=^ri^V9=•^^ 

(1 7 2) l-[2-(2-:7/V;ro-5-i5' nn-:7:3z^/^)-cn5=->'V']-3-y^/W7-(2-y 

5-:7/V::^n^>'v'7k)-8-(3-T^ y t'^P v'>'-W/^)-=3ri^^^^V 
(17 3) l-[2-(3, S-v'y h=3fi/-:7rc::^/^)-j^^/l/]-3-y ^yl/-7-(2-y 9^/W5-7 
P ^ ^ v^/l^) -8- (3-T ^ y t;°^ U v' :/-l-^ /k) -df f - 
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^i/v^/i/)-8-(3-T 5: y t°^y 1'/^')-^1^:/^>' 
( i 7 5 ) l-[2- ( t° y r /l^)-^^/l^]-3-7< ^/W7- (2-p< ^7W5-:7/k;^n^ 

5 (17 6) l-[4-:7zcc::i/l/-:/^yl/]-3-y ^7l/-7-(2-p< ^7W5-:7/l/;^n^;/i^/U')-8- 
(3-T ^ / -✓^^-Wyk)-dff->'^^ 

(1 7 7) l-(2-:7:ii^/V';:^/V-:7T=/l^-^^>'^)-3-y ^/W7-(2-y ^/^-5-:7/I^;:d-n 
^i/v'/V)-8-(3-T 5: y v'>'-l— t'/^')-^i^>'^i/ 
(17 8) 1-(2-:7 3:.^/^;^/P:7^ ^7l/-jc^/l/)-3-y f^/W7-(2-y ^/l/-5-:7/L-;:rn 
10 ^:/v'7U)-8-(3-T 5: / v'^-W/W-^Srf-^^^ 

(17 9) l-(2-:7c:cc:^/l^>^/V/i^c:^7^-^^7^-)-3-y^7k-7-(2-y ^>'P-5-:77^;e-n^ 

:xi^/k)-8-(3-r 5: 7 v^>--i-i'/i^)-=3s-i?-:/^i/ 

(18 0) l-[2-(3->^/^;^i3->'3^=/l-)-2-;^=3ry-ai^yp]-3_^^/^_7_(2-^^/W 
5-y/l/;tn^>'v^/l/)-8-(3-T^ 7 t:°-<!; -^>--W/^)-^i?-:/^V 
15 (18 1) l-[2-(3-i5'nn->'3^^y^)-2-;^d^y-ai^/l/]-3-7^7W7-(2-7^/W5- 
>'7l';e-n^>'i;?/l^)-8-(3-T^ y v':/-W/l')-^i^i^^V 
(18 2) l-C2-(3-y^n^-:7^::^/k)-2-:^=3ry-cc5^7k]-3-y 5^/U'-7-(2-y ^/W5- 

:7/i';^t3^>'i;'/u-)-8-(3-T 5: y \f^^) v'>'-W/^)-drf-^^v 

(18 3) l-[2-(3-y ^yl-:7:i^-/P-)-2-;r^y-::n^/l-]-3-y ^/l-7-(2-y ^/l-5- 

20 :7/k;rD^>^v^/w)-8-(3-T 5: y tr^ y ^xd-^^^y'f-^^ 

(18 4) 1- [2- (3- MJ :7/V';e- n y =^;V-y =/k) -2-;^=35^ y-oi^/k] -3- y ^/^-7- 
(2-y^7^-5->'/l';^a^Vv?7k)-8-(3-r 5 y v^V-l— f /^)-=3rf-:/^> 

(1 8 5) l-[2-(2-y^/I/-y:n^/l^)-2-;r^y-rc^/|/]-3-^^;i.-7-(2-y ^71^-5- 
:7/^;rn^i/>:?/^)-8-(3-T 5; y t°^y -J'l^-l-^ fV)-^^^^=f-^^ 
25 (1 8 6 ) 1- [2- (3-i^:77^^ n y Y^-y-'y ^/U) y-rc^/l^] -3-y ^7W7- 

{2-^'f';v-^-y;v:^u^:y^J')V)-'^-{z-T%/ bf^y v':^-l-^/^)-^i^:^^>' 
(l 8 7) l-[2-(3- b y :77V;^-ny fdrv>-:7:3:.^7^)-2-;^^y-^^7^]-3-y^7l/- 

7-(2-y 5^7P-5-:y7l/::^n^>-v=7P)-8-(3-T ^ J fc'^y v^^-W7^)-drf-:/5^>' 
(18 8) l-[2-(3-3^ h=arv'-:7a^c^7P)-2-:^^y-3i^7U']-3-y ^7W7-(2-y^/^- 
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5->'/k;tn-^^/v?/P)-8-(3-T 5; / t:°-< y f-^-^^- 
Cl 8 9) l-[2-(3-'i'y:7"nhVl^:^:3riy-7^r^7l')-2-;e-^y-^^7l^]-3-;'f^/P-7- 
(2-p^^>'W5-y/U;^-n^>'v5^7^)-8-(3-r ^ y /U)-^^:y^>' 
5 7-(2-^f^/W5-y/l/:^n^>-i^/U)-8-(3-T 5; / if^V -J'ly-l-^ /i^-^^ly^ly 

(19 1) l-[2-(3-ixi> a^^^/^::rdrv'-yc:c=/^)-2-;:r^y-^9^7^]-3-7«9^/^'- 
7-(2-y ^/^-5-:7/l'::^-n^^^v>/P)-8-(3-T 5: / v^>'-l-^/^-)-^3r•^^>'^>' 
(l 9 2) l-[2-(3-v'i57 n-Tn fcVk7« ^=3^v'->'aL::^/^)-2-;^-=3^y-::c^/lx]-3-y ^ 
/l'-7-(2-7« ^/W5-y/l-;tt3-<>'-;^/k)-8-(3-T ^ / t°-<]J v^y-l-'f /l/)-=3rf->'^i/ 
10 (19 3) l-{2-[3-(2,2,2-h y yy^;^a^ f^v')-:7^^/P]-2-;^=3ry-^^/H-3 
5=-/l-7-(2-7« 5^/W'-5-:77^;^a^>'i;?/W)-8-(3-T ^ / t:°^ y v=>-W/^)-dri^ 

(19 4) l-[2-(4-fc Kt3^v'-y;i^=/V)-2-;^^y-^^7P]-3-^^/W7-(2-^^ 

/W5-y/i/;^-n^^/v^7k)-8-(3-T ^5 / t°-<y i>^/-l--f /I/)-drf->'^:/ 
15 (19 5) l-{2-l'i-{y^^;U-^/V:^=:./VT ^ :xu=.M-2-:^^y-:::^^;V}-Z-;^ 

(1 9 6) l-{2-[3-(T^ 7:^/V4^^r^7VT5 y)-ycnr^/^]-2-;^:3ry-3i=P/i.}-3-7{ 
^/W7-(2-y ^7W5-y7l/::^n^>'v^/k)-8-(3-T 5: J t'^y i>i/-l-^7lx)-d(^f-^^ 
20 ^ 

(1 9 7) i-{2-[3-(y f^/t-T^ y :^/V7i?:=:/i-T^ y)-:7a.=/k]-2-;^^y-a;^/H 
-3-p« 5^/1^-7- (2-y ^/^-5-:77^::e-n^vi;'/^)-8-(3-r 5: y fc°^y ^Jiy-i-A ^\-)-^ 

(19 8) i-{2-[3-(v>y ^/PT 5: y;>57yi/^^^/V'r 5: y)-:7ai^/^]-2-;e-^y-^^ 
25 /H-3-y 9^/k-7-(2-y 'f'ju-5-y/uytu^i^z:^/u)-8-(3-T 5 y t'^y v^^^-l-Y/^')- 
=^1^>'^^^ 

(1 9 9) i-{2-[3-(y^/p^/P7}N=/i/T5: y)-:y^:^/^]-2-::t=3|-y-^^/W- s-y 
^/^-7-(2-y 9^/w5-y7^;^n--^>-iy/i.-)-8-(3-T 5: y t:°^y v'y-l-^7^)-^i^>'5=- 
;x 
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(2 0 0) l-{2-[3-{T ^ y :^/\^^~/U)-y^=^/U']-2-:^^y-::^^/U}-3-?^^/U-7- 

(2 0 1) l-{2-[3-(^^/VT^y ^/^:!K^/^')-:7a^c:^/k]-2-;^dry-ji^7H- 
5 \y 

(2 0 2) l-{2-[3-(v^^^^WT5: /^yV7jN^yU')-:7cc::^/^]-2-;r=35^y-^^/W- 3- 
y '^/V-- 7-(2-y ^/U-B-^y/l^^^n-^i/v'/H-S-O-T^ y tr^y v^>'-W/^)-'^^i^>• 
^i/ 

(2 0 3) 1- [2- (3-^^c:^/W:7 r^/1/) -2--:^^ y-zc^/v] -3-^ ^/W?- (2-^ ^;V- 

10 5-:77i^;^T3-^:/^;'/i.)-8-(3-r 5; y tf-^y 

(2 0 4) l-[2-(3--SXTy->^ci:L:=^/U')-2-::r=¥y-^^7V]-3-y ^/W7-(2-y ^/W5- 

:7/^:^p^;xv?/i^)-8-(3-T^ y t'^y ^^i/-l-1'/^)-=3f^1^>■^>- 
( 2 o 5) l-{2-[3-(r 5: y ;Vi^:=^;V)-'7 z^:=^?V\-2-'^-S^)/-^=}'7V\-Z-:l 
(2-y^/l/-5-:7/l/;rn^>'v^/k)-8-(3-T$ y t:°^y v^>^-W/1/)-^-y->'5^^ 
15 (2 0 6) \-{2-\.Z-{;^^;VT % / •)ojVi$.=:.;V)-'y a:,=^;V'\-2-'^^y-^^M-'>,-:^ 
^/W7-(2-y ^7W5-:77^;^a^>'i>/V)-8-(3-T5: y fc'^y v?i/-Wyp)-^f-:x^ 

(2 0 7) i-{2-[3-(v'y 5 y ::^;7^7}?::^/l')-::7;c^/^-]-2-;^^y-J^^yH-3- 
y ^^w7-(2-y ;vir^^iy-JM-^-{'i-T 5: y f^y i;=>-w/i')-dri^v 

20 

(2 0 8) i-{2-[3-(y ^/^;^>'^:7T=/i-')-:7ai=/V']-2-;j-^y-^9^/H-3-y ^/i^ 

7-(2-y ^/^-5-:77ix:^n^Vv^y^)-8-(3-T 5 y t°^y 

(2 0 9) i-{2-[3-(y ^yi/:=^/^y-r— /i^)-:7ai-yv]-2-^dry-^^/H-3-y ^/w 

7-(2-y 5^/1^-5- :7/l^;^n^:/v^/k) -8- (3-r 5: y t:°^y v'>'-W/^)-=3rf->'^^^ 
25 (2 10) l-{2-[3-(y ^/^>^/^7i^c^/^)-:7:zL::^/^']-2-:^^y-^^>'^}-3-y ^7W7- 
(2-y ^/W5-:7/k;ra^>^v^/k)-8-(3-T5 y 
(2 11) l-[2-(3, 5-v>y ^/P-7rc^/^)-2-:^dry-^^yH-3-y 9=-/^-7-(2-y ^ 

7^-5-y7i/;^n^:/v?/i^)-8-(3-T 5: y t:°^y -:y^^-W7i/)-^-9-:/^^/ 

(2 12) l-[2-(3-:7/V';rP-5-y ^/V'-:7a::^/V')-2-;^=3ry-aif^/I/]-3-p<^/k-7-( 
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3 2 

^/W5-:7/^;^n^>'i>/l/)-8-(3-T 5; 7 f /k)-^i^>'^>' 

/U;e-a^>-v?/k)-8-(3-T 5; / t:°^y -Jl^-l—i ;V)-^^i/=}-:y 
(2 14) l-l2-{'y'7^^-2--< ;V)-2-:;^^y-:j^^;V\-2,-:^'f-;V-l-{2-}^^7V-^-'7;V 
5 ;^-n^>'v^/l/)-8-(3-T:^ / -J^y-l-^ jV^-^^iy^f-iy 

( 2 1 5 ) 1- [2- {'^■^•7 ^-2-^ /I^) -2-;^=ar y- -3-;>< (2- ;^ 

(216) 1- [2- (^r y— 71^-2-^ )V) -2-:t^ y-=c=^;v\ -3- y ^/W7- (2-y ^/l-S- 
10 (2 17) l-[2-(5^Ty— /^-5--r/^)-2-;^=3ry-^9=-/^]-3-y ^/l-7-(2-y ^/^-5- 

(218) 1- [2- (^r y — /V'-4-i' ;U) -2-:^^ y-oc^/w] -3-y ^/wy- (2- y ^/W5- 
:7/^::e-a-<:Xvf/^)-8-(3-T5: y t°^!J v^i/-W/l')-=3rf->'^^^ 
(2 1 9) l-(2-:7ai^/l/-2-t Kn=3rv'-r 5 y-^^/l/)-3-y 5^/l/-7-(2-y ^7k-5- 
15 :7/V-;e-a-<Vv=/^)-8-(3-T3: y If^y v'>'-W/l^)-=3{-f-^^^ 

(2 2 0) i-(2->'3i=y^-2-y b=3pw 5 y-^^/i-)-3-y ^/v-7-(2-y ^/p-5-:y 

/k;;^t3^^v?/U)-8-(3-T 5: y tf^U v?:x-l--i'>'^)-=3rf-^5^^/ 
(2 2 1) l-(2-;:^^y-:7"nt:yi/)-3-yf^/W7-(2-y 5^/1^-5- :7/l/::e-n-<^/-2;?7V)-8- 

(3-r ^ y v^^-W7i/)-drf->'^v 

20 ( 2 2 2) l-(2-;a-^y-:y^9=-/^)-3-y ^/k-7-(2-y ^/W5-:7/k::a-p^:/i;'/V)-8-(3 

-r ^ y t:°-< y i^^^-w/^')-^i^^^>' 

(2 2 3) l-(3-y^/U'-2-;e-^y-:/^7^)-3-y^/l-7-(2-y ^71^-5- 

v'7l/)-8-(3-T ^ y t°-<y v':/-l-1'/^)-d^1^V^>- 
(2 2 4) l-(2-v'y n::/p fc;VW2-;^^ y-^^^/U-) -3-y ^71^-7- (2-y^/W5-:7/k 

25 ;^n^>'-:y7P)-8-(3-T5 y if^y v'v-W7i^)-^f-v^:x 

(2 2 5) 1- i2-iy^ a ^=3}^ :y/k-2-;^-=3r y-a:.^/]/) -3- y ^/W7- (2-y =f'/U-5-:7/U 
;e-n^>'t;?7^)-8-(3-T^ y f-^y v^^^-W/P)-drf-^^>^ 
(2 2 6) 1- (3-v^y ^f-zUT 5 y -2, 3-v^;^^ y-y" n typ) -3-y ^7W7-(2-y 5=-7^-5 

-:77^;^n^^^-:y7i')-8-(3-T 5: y t^^y v'>^-W7^)-^f->'^>' 
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3 3 

(2 2 7) l-i3~(\i'^]) i>^^-l-^/U)-2,3-i^:^^y-yu tVl-]-3-7< ^/W7-(2-^ 

(2 2 8) 1- (2-:7 ::^/U-2- 1 K n df-^z-o^^/i^) -3-p{ =f-/U-7- (2-^ ^/W5- ^'/V;^ 
n-^>'v5/l-)-8-(3-T ^ y t°-<]J i>^/-W/^')-^f->'f^>' 
5 (2 2 9) l-(2-r7 3ir^/l/-2-t Kn^i^iy-r/n tVl-)-3-y ^/k-7-(2-y ^/^-5-::7/^- 
;^a^^v^7^)-8-(3-r ^ y t°^y v>:x-W^^)-=3^f-^^>' 
(2 3 O) l-(2-:7ci^=/W2-y f ^ v--^^/l-) -3-^^/1^-7- (2-^^/1^-5- :7/V-:^ a 
^>'v?/P)-8-(3-T 5 y t;°^!J v'i/-W/V)-=arf->'^>- 

(231) 1- [ ( ^ y y ^-4-^ /V) y -3- y ^/i-7- (2- y yjvir^^^y 

10 v^/l/)-8-(3-T ^ y v^^^-l-^7P)-drf->'=F-^ 

(2 3 2) 1- [ (5-y y ^f - /u-s-'i' /p) y ^/k] -s-y ^jv-i- (2-y 

-:7/l-;a-n-^>'i>/U)-8-(3-r ^ y i>>--Wyu)-^i^i/^>' 
(2 3 3) l-[(:^^•^^y— /W2-l'/^)y ^/l-]-3-y ^/l-7-(2-y ^7WB-:y/V:^n^ 

:xv'yi-)-8-(3-T5; y \f^3 

15 ( 2 3 4) l-[ (IH— f ^'^V'— /W3— f /k) y 9^/l/]-3-y ^/W7-(2-y ^/W5-:7/M- 

n^vi:;'7i-)-8-(3-T5 y t'^y v?:/-w/^)-^■^^:x^>' 
(2 3 5) l-[(5-:7;k;^n-^>'y*[d]'i' y^ry— 7W3-^^^)y9^/^]-3-y ^/W7- 

(2-y ^/U'-5-:y/^:^n^>'v;?7P-)-8-(3-T5: y f-^y v'>'-W/l-)-=3rf->'5^^ 
(2 3 6) l-[(5-:77^:^r2-^>-y[d]-r y=¥i?-y— /l'-3-^7l/)y 9^/^]-3-y 5^/P-7- 

20 (2-y ^y^-5-:7/k;rt2^>'-:y/^)-8-(3-T 5: y tf^y v^>'-i-^7P)-drf-^^:/ 
( 2 3 7 ) 1- [ (5-y f-A — ^^^y [d] -Y y /i^-s— r /V-) y ^/i^] -s-y ^;v-i- (2 

-y ^/W5->^/^:rn^>v?/P')-8-(3-T ^ y t°^y v'V-l-^/i/)-^f-V^:/ 

(2 3 8) i-[(5-y f^/i/-- <^y[d]-i' y^Ty'— /i^-s— r/i/)y ^7k]-3-y^/^-7-(2 
-y ^/w5-:y/p;rn^^-i;^/i/)-8-(3-T 5: y t:°^y v'>'-i-'i'/^)-^f->'^:x 

25 (2 3 9) 1- (2-i/^ n ^dr-SX/P-rc^/k) -3-y ^71^-7- (2-y ^}V-h-y ;^yirxi^ly-J' 

/^)-8-(3-r ^ y t:"'-<y -:^>--w/v)-=3f-y-^^^^ 

(2 4 0) l-[2-(2-v5:7/l-;e-ny h dj^ix-:^ a. c:^/^)-^!^/^] -3-y 5^71.-7- (2-y ^/l- 
(2 4 1) l-[2-(2-v^:77^;rny b ^■v^-:7 3i^7V)-2-;^=ar y-^9^/^]-3-y ^/^-7- 
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3 4 

(2 4 2) l-[2-(2- h y :7/^;^np« f ji=/V)-2-;d-=^y-3^^/l']-3-;^ 
7-(2-;^ ^/W5-:7/^::^in-<i/^^/^)-8-(3-T 5; / f-^ 17 -i^^^-l-Y /l^)-=3rf->^^^^ 

(2 4 3) l-[2-(-l'^i5^i/-4— f/W)-2-:^^y-^^/^]-3-7^^/I^7-(2-7«^/W5-:7 
5 7^;^n^v-^7k)-8-(3-T ^ / t°^lJ v':/-l--fy^)-=3ri^-v^>' 

(2 4 4) l-[2-(^:xy[l,3]>^;e-=5ry— /W4-^7l/)-2-;r=3ry-ac^/^]-3-7{^/W7 
-(2-7^/W5-:7/V;;^C2^^/v>/^)-8-(3-r 5; y fc:°^i; v?:/-W/U')-drf-:/^V 

(2 4 5) l-[2-(2,2--i;^:7yV':^n-^>':/[l,3]i;?::e-dry>-yW4-^/^)-2-:^^y-^ 

^/i/]-3-y ^/w7-(2-y ^yi'-5-:7/p;^T3^^v?/i/)-8-(3-T 5: y ■y=v-i--f /i/ 

10 )-drih:x^>' 

(2 4 6) l-[2-(':^:7 b-W/U)-2-;r=3ry-^^/^]-3-y^7^-7-(2-y^yW-5-:7/k 
;^cr-<>'i;?yV)-8-(3-T^ y IJ v^:/- W/V')-^^-:/^:/ 
(2 4 7) l-[2-(2-'l' yy"t2 t;VU-:7:^=/V)-2-;:^=3py-^^/l']-3-y ^/U'-7-(2-y 

15 (2 4 8) l-[2-(2—>'y ayo \£;V-^a:.=^)V)-2-:^^V-=s:-^?v\-^-:^^;V-l-{:i- 

y ^/v-5-:7/w;e-ci^>-i>/i^)-8-(3-T^ y t"^!) v5:x-W/u)-^i?->'^i/ 

(2 4 9) l-[2-(2-v'y n-^:/^yk-:7 3iC:^/^)-2-:r'3ry-:3^^/l']-3-y ^/W7-(2- 
y ivir'^^^^-JfV) -8- (3-T 5: y y v^^/-!— r /v) -^i?- i^'J-^y 

(2 5 0) l-[2-(2-:7:t^7lx-:7zt— 7l/)-2-;^dry-m^7V]-3-y ^yu-7-(2-y 
20 5-:7/V';rn^>-v'/^)-8-(3-T 5: y tT-^ y ->y>^-W/k)-:ari?-^^^ 

(2 5 1) l-[2-(2-iy^ n-<>-^/ky h=3rv'-r7;:c^/H-2-;^'^ry-^^/V]-3-y^ 
/^-7-(2-y ^/k-5->'7l^:^n^^^v?7^)-8-(3-T 5; y t°^y i>^^-W/^)-^3r^^>'^i/ 

(2 5 2) l-(3-:7;n— /k-2-;^=3ry-y°c2 fcyi/]-3-y ^yu-7-(2-y ^/i/-5-yy^;^-n 

^>'v^7p)-8-(3-T 5: y fc'-^y v'^-W7^)-:3rf-^^^ 
25 (2 5 3) i-(3-:7a:;c::/w3-;e-^y->^nfcyp)-3-y^7i^-7-(2-y ^71^-5- :y/^;rn 

•^^^i^/V)-8-(3-T 5 y f^y v^>'-W/V')-^1?-:/^^^ 

(2 54) 1- [2- (2-y =^}VT 5 y -:y ^/i^) -2-;^ =3r y-^^/p] -s-y ^yw7- (2-y 
^/i/-5-y/^;^n^^>:;^/^)-8-(3-T^ y f^y v^>-W7k)-^f-:^^v 
(2 5 5) i-{2-[2-(N-:yTy y ^/i^-N-y ^/k-T^ y)-y:t^/H-2-;r=3ry-^^ 
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( 2 5 6 ) l-[2- / ^ ^/Vr ^ y -:7 cc ::^/^) -2-;r=3r y-:n^yv-] -3-y ^/W?- 
(2-y ^/l^-5-:7yU';:e-t3^>^i;?/k)-8-(3-T5: y fc°-<!J ^^>'-W/^')-=^^f->'^>' 
5 (2 5 7) l-(2-{2-[(y b^^>:^7/l-7is^/U) y ^yt^T 5 /]-:7a.ri/l/}-2-;*-=3fy-^ 
^/H-S-y ^/W7-(2-y ^yl/-5-7/^;^a^^v'/V)-8-(3-T 5: y t:°^!J i^^-W/l^ 

(2 5 8) l-[2-(2-y ^/^:^7V:^;:^/UT 5: y-:7rc;:::/P)-2-:^^y-^^/l^]-3-y ^ 

/l/-7-(2-y ^/l/-5-:7/^:^ n ^ -8- (3-T 5; / t°-<y v^^-l-^/^)-^f->^^^ 

10 (2 5 9) i-[2-(3-y ^/PT5: y-:7:n^^7^)-2-::e-^y-cc^/v]-3-y ^/u-7-(2-y 

^7U-5-:7/V';^n^:/i^yk)-8-(3-T 5 y U i^a/-W7^')-^i^i/^>' 
( 2 6 O ) 1- {2- [3- Qi-yr y y ^/wN-y ^/i^-r ^ y )-:7 a. c:^/k]-2-;^-=3f y-^^ 
/u} -3-y 9=-/w7- (2-y ^/v-5-:y /v;^- 13 ^i/i;?/^) -s- (s-r ^ y t"^ y -J y-i-^ M - 

15 (26 1) l-(2-{3-[(i;'y^/l'T5;y);^/l-4^=7UT^y]-:7cc-/W-2-:^=3ry-^ 
^/V)-3-y ^/^-7-(2-y ^yW5-:7/V:^n^>i;i^7l')-8-(3-T 5: y i?:x-l-^yv 

)-=3e-y-:/^i/ 

(2 6 2) l-(2-{3-[(^yV7}^y V-W/H^^/l^^^j^^/V-T^ y]-7^^/H-2-;^d^y- 
al^y^-)-3-y ^71^-7- (2-y ^7W5-:7yV::^n^>-v?yl/)-8-(3-T 5: y fc:°^y v^:/-l-^ 

20 /P')-^-y-:/9^;x 

(2 6 3) i-[2-(3-T5 y ;^/^;!^^::^/^'T5: y-:ya^c^/i--)-2-;^=3ry-3^^/i^]-3-y ^ 

/^-7-(2-y ^7^-5-:7/^::^-n^i/vf/l^)-8-(3-T 5 y t'^U ^^:/-W/l^)-dei^ V 
(2 6 4) l-[2-(3-:3zf^/l/;^/l/AlN^/l^T5 y-:7;nr^/l')-2-;t^y-:3^^/l/]-3-y ^ 
/W7-(2-y ^7^-5-7/^;^n^>'v'/l/)-8-(3-r 5: y v^>'-l-'f /k)-^i^>^^>^ 

25 ( 2 6 5 ) l-[2- (3— f y t:V^>?./^'7i^c::/^T 5 y -:7 ^ r^/l-) y-cc^/i^] -3 

-y ^/w-7-(2-y ^/^-5-:7/k;^n^>v»/V')-8-(3-r ^ y t:"^!) >^>'-W7^)-'^1^ 

(2 6 6) l-{2-[3-(2-;^:3^y-^ ^^^^y'P >'-l— f yl/)-:7mc:^7lx]-2-;^dr y-a:^/H 

-3-y (2-y ^/P-5-7/^;r n v?/!/) -8- (3-T 5; / 1"^ y 
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5 (2 6 8) l-{2-[3-(3-7<^/W2, 5- v?;e-:3ry—f ^i$?^y^U 71^) -:7^^7W] -2 

-;^^y--3i^/k}-3-y ^/p-7-(2-y ^/i— 5-y/^;^a^^v>/i^)-8-(3-T 5: y 

(2 6 9) 1- {2- [3- (3-^ ^yW2, 4- v?;^-dr y — T 5 ^5^^ P l^-l-^ /U) --y zr. ^yP] -2 
-^^y-^^/W-3-7< ^/^-7-(2-y ^/l/-5-y/^;ra^^^^yl/)-8-(3-T5: y t"^!) 
10 /U)-^•^:y'f^>' 
{2 7 0) l-[(l-y^/V-2-;^-^y-l,2-v^t Fn-dr/ ]) y-4-^7lx') y ^/i^]-3-y ^ 

/w-7-(2-y ^7i'-5-y/u^n^>->?/u)-8-(3-r 5: y tf^u -^>^-W/u)-^f->'f=-^^ 

(2 7 1) l-[(2-:^^y-l,2-v?fc Ka-^ar'^y'y ^^-4— T/l-) y ^/P]-3-y ^/W7-(2 
-y ^/^-5-y/^;rn-<:/v^/^)-8-(3-T5: y v^^-l-^/^)-=3^f-^5^^- 
l5 ( 2 7 2 ) 1- [ (1-y 5^/l--2-;^=3r y-i, t K n -^-j-y V ^-4-^ /l^) y ^/l']-3-y 

^/^-7-(2-y ^/u-5-yju:^x:i^:^i>/u)-8-(3-T ^ y tf^y i?:/-i-i'>'P)-^i^^^^ 

(2 7 3) l-[(2-Vry-:h:7i?r i^>._l_^/l.)^^yl/]_3_;^5:-yl,_7_(2-y^/l.-5-:7 
/P:^n-<^v5/l/)-8-(3-T ^ y v'V-W/^)-drf->'5^^^ 

20 ( 2 7 4) i-[(6-v'Ty--t-yi5^ wi/-W/Wy^^^]-3-y^/k-7-(2-y^/^-5-:7 
ju:tn^^^i^/u)-8-(3-T ^ y tr^i; v'^^-l-'1'/^')-'3ri^:/^>^ 
(2 7 5) i-[(5-:yTy->:h:7<5^ p-ix-i-.f /v)y^/i-]-3-y^7^-7-(2-y^/p-5-:7 

jU:tu^>'i;^/U)-8-(3-T ^ y t:°^y v=^-l— f /^)-dr■^^^f^>- 
( 2 7 6 ) i-[(8-y =f-/u-^ y^y V y ^/^]-3-y 5^/w7-(2-y f^/ws- 

25 :7/V;t-n^>'v?/k)-8-(3-T 5: y t"^!) v'V-Wy^)-:3rf->-^:/ 

(2 7 7) 1- [ (5-vT y --f y ^ y y ^-i-^f /i-) y ^/i^] -s-y ^/w7- (2-y ^/w5- 
y/u:tT^-^:^z>M-s-{3-T ^ y t;°-<y v^^^-W/i')-=3ri?-y^^ 

(2 7 8) i-[(5-T5;y;*/P7}?^7V-Yydry y :/-W7i/)y^/i']-3-y ^/^-7-(2- 
y ^/i'-5-:y/^;^n^>^v5/k)-8-(3-T 5 y t°-^y ■$;^^-w/k)-:^f-^^:/ 
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(2 7 9) i-[(5-T^ y^/i^/^cn/w-^ y^y V y^M-^-y'^/l^-7-(2- 
(2 8 0) 1- [ (5- ^ ^/^;^ /u:^ :=-7V-y{ y^^y ]) i^-i-^ /i^) y ^/u] -3- y (2- 

y^/l-5--y/U:^t2^^^Z:?/U)-8-i3-T^ y y v^V-l—r/V')-=3rf->'^>' 

5 ■ (2 8 1) i-[{5-y^/\^y.ju:^~/uT ^ y-^ y^y V yf-j^^-s-y^ju 

-7-{2-y ^yV-5-r7/k;^ci^^i;?yW)-8-(3-T ^ / v^>--W/U-)-^f->^^:x 
(2 8 2) l-[(5-p« hdpi/-^y^y y ^_l_^y^);^^^,^]_3_^^/^_7_(2-^^yV-5 

-7/u;^n^:xi>/v)-8-(3-T 5: y f^U v':/-W7^')-d^i^:/^>' 

(2 8 3) i-[(6-7^ h^->-— r y^y y ^^-i— r/^)7^^/i/]-3-7<^/w7-(2-p«^/w5 

10 -:7/l^:^n-<:/v?/i-)-8-(3-T 5: y t;°^y v'^-l— |'7V)-^i?-^^^^ 

(2 8 4) i-[(7-y^/\^:^/u:^=^/uT ^ y-4 y^y v /i-) y^ji-i-s-y^/u 
(2 8 5) i-W-xyTy-4 y y :/-W/i-) 7< ^/v]-3-7f ^ 71^-7- {2- y 

y/k;^n^^vJ/^)-8-(3-T5 y t°^y v'>'-l-^/V)-^f-V^^ ■ 

15 ( 2 8 6 ) 1- c (7-r ^y:^ y^y V ^-1— r yi^) y ^/i-] -3-y ^/W7- (2- 

y '^7Ty-5-yjU:tx=i^:yz:^jU)-8-(3-T^ y t"^]) v=^^-W/P)-^f->'^i/ 
(2 8 7) l-[2-(2-Ty n=3rv/-y;x::^/V')-2-:^dE-y-^^y^]-3-y ^7^-7-(2-p«^ 

/p-5->^>'P::rn^^-:;?7H-8-(3-T ^ / ti°-<y v^;x-W/i-)-dfi^>'^y 
(2 8 8) i-[2-(3-{[(^7i/7!Ny :/-4-Y^^);^/^*'^/v]y h^i^}-y ^-7U)-2-:t 

20 =¥y-^^/V-]-3-p< ^y^-7-(2-;^ ^/^-5-y7^:^n^:xv?/V')-8-(3-T 5: / t;°^y v'^' 

(2 8 9) l-[2-(.3-^/U:^^xyy b =3rv'-:7^c^/P)-2-;^-=35^ y-^^/H-3-p^ ^/W7- 
(2-7«^/l/-5-y/l/;^-a^^iyyU)-8-(3-T5y t'-^y v^^/-l— f /^)-^-t^>'^^ 
(2 9 0) l-[2-(3-;^^/Py.^^y T^/l^P* h ^>^-y ^:^/^)-2-;t=3ry-^^/^]-3- 
25 y j-;v-7-i2-y f'}v-^-y)vyr'p-^-yVjV)-8-{3-T % y y v':^-i-'i'/p)-^-y- v 

(2 9 1) 1-[2-(3-;^^/V;^/P:7^ r^/l/^ }. -y^)_2-;^d^y-aI^/^]-3- 
p< ^/P-7-(2-;^^7l/-5-:77k;^n^>^-^/Ix)-8-(3-T 5; 7 t'^y v^^-l-^/^)-dr-y-^ 
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(2 9 3) l-[2-(.2-:t^y-2,3—J\^ K^— <>'>^:^=¥l^yWl-4-^'/l-)-2-:^^ y- 
5 cc^yi/]-3-7« ^/k-7-(2-^ ^y^-5-:7/V::a-o^Vv'7U)-8-(3-T 5: 7 t°^}J v^^^-W 
/^)-=3ef->'^^ 

(2 9 4) l-[2-(2-:^=3f y-2,3-i;?t: Fn-lH-^^^y-r ^i5^y— f/V-) -2-:^=¥ 
y-J^^/V-l-S-^ (2-^ ^yWB-iy/^^^-n^i/i;?/^) -8- (3-T 5 y t:°^ 3J 

— l'/V)-^f-^^^^ 

10 (2 9 5) l-[2-(l-y ^yW2-;^dr y-2, 3-v?fc Kn-lH--<^/y'l' ^ yy—zU-^-^/U 
)-2-;r^y-:3^^/^]-3-y ^/P-7-(2-y ^/U-5-:7/P::^n^i/v^7U)-8-(3-T 5: y t"-^ 

y v^>'-i-'i'/w)-=3ff-:/^>' 

(2 9 6) l-[2-(l,3-v>y ^/P-2-;^-^y-2,3-i>t Kt^-lH-^^^yV ^ ^5^'^— /^-4- 
^7^)-2-;r^y-:3^9^/V]-3-y 9^7V-7-(2-y ^/^-5-y/U-^n^>'i^yI/)-8-(3-T 5; y 

15 e^y v^>'-W/k)-=3rf->'^:/ 

(2 9 7) l-[2-im-^ly:/^ 5,y^/—/U-4-4/U)-2-:^^y-:^^/U}-3-yi^jl'-7-i 

2-y ^/w5-y/v;^n^:/v?/k)-8-(3-T 5: y v^:x-i-i'/i^)-=^f-:^^^^ 
(2 9 8) i-[2-(2-y g^/wiH-^^-yV 5^~y— /w4— r/l-)-2-;^^y-^^/^]-3- 
y^7W7-(2-y ^/^-5-:77^;e-n^vv^y^)-8-(3-T5: y t'^ij i>>'-l-^/^')-dri^:/ 

20 

(2 9 9) l-[2-(^:yy:^^-^y—/U-A-^/V')-2-:^^y-:i^9-/\^]-3-?i^/V-7-(2- 
y ^yW5->'/V;^n^^i;'/^)-8-(3-T5 y f^P v^V-W/l^)-=3rf-V^V 

(3 0 0) l-[2-(2-y ^/W^^y;^-drf-y— 7l/-4-'l'/l/)-2-;r^y-^^/^]-3-y 5^ 
/W7-(2-y f^/W5-:7/V';tn^>'v?/^)-8-(3-7' 5: y t°^y v^>'-l-'1'/^)-dri^:/^^ 
25 (3 0 1) l-[2-(3-:^=35^y-3,4-v't Kn-2H-^V>/[1, 4]::^-^i^v^:/-5-^7^-2-;^ 
y-^^/k]-3-y ^/W-7-(2-y ^/W5-:7/k;ti3^>'v'/U')-8-(3-T ^ y 

-1 — f /v-)-^-y-i/^:/ 

-(2-y ^/l'-5-:7/k;rn^^v^/P')-8-(3-r 5: / t'^y v'>'-l-^7k)-drf-^5=-:/ 
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3 9 

(3 0 3) h 7^ ^/V) -3- 7«^/W7- (2-7^^/1^-5 

-:7/l^;rn^Vv^/P)-8-(3-T5; / t;°^y v^>'-W/^)-drf-:/^>' 
( 3 0 4) l-(l-:tl/U:^^iy-l-'7:iu:=./U-;^ ^/V)-3-^ 'f-/U-7-i2-y^ 'f-;U-5-Z7 

5 (3 0 5) l-d-T^; 7;^;/^/}^^— /^-l-:7 3^rn/^-p{^/l/)-3-p<^/^-7-(2-p<^/^-5- 
:7/^;^^^^v'/^')-8-(3-r 5: / t:°^y >^^-W/^)-s3rf->'f=->' 

(3 0 6) 1- (l-7< h ^->:fJ/U:^=^jU-2-'^ z^)iv-=r.^;v^ -3-7« ^71-7- (2-7« ^/l/- 5 
-:7/^::^a-<:/i;?/V)-8-(3-T 5: y t:°^y v^>'-l-^/^)-d5^i^V^^/ 
(3 0 7) l-(l-;^77^7i^^^/W2-7a:.:^/V'-:3^^/l/)-3-;'<f=-7l/-7-(2-7<^/l^-5-:7/l-;:^- 
10 t=i-<>'v^/^)-8-(3-T 5: y v^>^-W/l^)-=3rf-^^^^ 

(3 0 8) 1- (1-T 5: y :;^7>'P7i?::^/W2-:7 j^^/U) -3-y (2-y 

:7/^;^n^>-v?/^)-8-(3-T^ / t'^y v>>--l-'f/V)-=^1^^/^^^ 

(3 0 9) i-[(^^^y*:7-7^^-2— T/i') y ^/w]-3-y ^/w7-(2-y ^y'w-5-:^/i';^-ct^ 
^v'/i/)-8-(3-r 5 y t°-^y v^^-i---r/P')-^f->'5^>" 
15 (3 10) i-[(2, 3-i^t Ko-^^y:7^>'-2-'f /U') y ^/^]-3-y ^/V-7-(2-y ^/l/ 
-5->'/P:^ct^>'-v?/i^)-8-(3-r ^ y t°^y ■i»'-l-^/i-)-=ari?-:/^>' 

(3 11) l-[2-(2-T^ y-3— >'Ty-:7:3i^/Ix)-2-;^=3s^y-^^/^]-3-y 5^/^-7-(2- 
y^/l-5-:7/^;^^^>'S^/^)-8-(3-T^ y t'-^y v^>'-w/^)-^i^^^>' 

(3 1 2) l-[2-(2-T5: y-3-:7/^::^n-:7^-7l^)-2-;:r^y-^^/V]-3-y ^/W7-( 

20 2-y ^/p-5->'/v::^n^i/v'/k)-8-(3-r 5: y t°^y v^>'-w/^)-^i^:/^;x 

(3 13) i-(i-y ^/w2-:7au=i/^-2-:^=3f y-a^^/i')-3-y^/w7-(2-y ^7v-5-:7 

7l^::a-n^:/i;?/t')-8-(3-T 5: y f^y v'>'-W/l^)-:3pi^v^> 
(3 14) l-[2-;t^y-2-(3-;r=3ry-3, 4-iy t Kn-2H-^>^yll, 4];r=3r1^v^^-8- 

^/k)-ai^/k]-3-y ^/w7-(2-y ^/k-5-:7/^::rcz^>'v>/i^)-8-(3-r ^ y b°^y 

25 ^^-W;^)-^f->^V 

(3 15) l-[2-^=3ry-2-(4-y ^;W3-;r^y-3, Kn-2H-^>'y [1, 4];^=3r 

f-v^>'-8-'i'/^)-3z5^/v]-3-y ^/^-7-(2-y =f-;v-^--y ;V:^x:i^iy-J';V)-'&-{'i-T ^ y 

y w /!/) -=3r-y- 

(316) l-[ (2-;^^ y-2H-i5' P y ^-4-1' /l^) y ^/^]-3-y f=-;W7-(2-y ^/W5-P^ 
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/l^;^n^:/-i>7l^)-8-(3-T ^ y t'^y v'>'-W/l')-^f-^-^>- 

(3 1 7) l-C(l-;^dry-i,2-i^t Kn-i-y^^ry ]) >'-4-^/l/) ^ ^7^]-3-p« 
(2-y ^7l'-5-:7/U;^a^>'v^/W)-8-(3-r ^ / t"^ y v>>'-W/^)-drf->'^i^ 
(3 18) l-[(2-^^7Wl-;rdry-i,2-e>fc Kn--r yd^y y >'-4-^ /i^) ^ ^yi^] -3- 
5 y ^/I/-7- (2-p< D -8- (3-T 5: y t"^ y v'^'-l-^ yl') -df :x 

(3 19) l-C(4-::^:35^y-3,4-i^t Kn-:7i5?^v?:x-W/I^)y ^/^]-3-y^/W7-(2 
-y^/k-5-:7/k;e-n^Vv5/V)-8-(3-T5: y t'^y v'i^-Wyk)-drf-:/^^ 

(3 2 0) i-[(3-y ^7W4-;^=3ry-3,4-v't Ft3-:7^ ^ v'v-i-^/i/) y ^7k]-3-y 
10 9^/w7-(2-y ^/w5-:77i/::^-c3^vvJ/i')-8-(3-T 5 y f^y v^i/-i— i'/i')-dr-y-i/^ 

(321) i-[([i,5]-^:7^yv? i/-4->i' /V-) y ^/v] -3- y ^71^-7- (2- y 5=-/^-5- :7 /u- 
;^n^i/i?/^)-8-(3-r 5 y t°^y v>v-W7^)-^i^:/^>' 
(3 2 2) l-[([l,7]■:^y^y v'^^-s— f7i/)y5=-/i-]-3-y^/i-7-(2-y9^7W5-7yk 
15 ;:^-n-<:/v5/ix)-8-(3-r 5; y fc°--<y v^>'-W/^)-=3^-y-^5^>- 
( 3 2 3 ) 1- [ (=3f y y 1^-2-^ M y ^/i^] -3-y ^71^-7- (2-y ^/w5-r77P;^ n ^^^e;? 

/l')-8-(3-T ^ y t'-^y v^i^-W/V')-=3f1h^^^ 
(3 2 4) 1- C (^ y y y >'-3--f /V) y ^/U} -S-y ^71^-7- (2-y ^/^-5-:7/k;;^a ^ 

:/v^/^)-8-(3-T $ y t°-<y v?^-w/^)-^-y->'^^ 

20 (3 2 5) l-{2-;^=¥y-2-[3-(2-;t^y-7^ by t Ka-fy 5 v^:/-W/P)-y 

yp-j-ni^/H-s-y ^/w7-(2-y ^/p-5-y/v;^r2^:x>^/^)-8-(3-T 5 y f^y 
W/^)-=arf-:/^:/ 

(3 2 6) l-{2-;^=3ry-2-[3-(3-y ^/l/-2-;*-=3ry-7" t Ko-t°y ^i^l^-l—f 
/^)-y ci^— 7lx]-3i^7H-3-y ^/W7-(2-y ^/l— 5-y/^;rn^^^v^/V')-8- (3-T 5; y 
25 t:°^y v^^-W/^')-drf-;/^>- 
( 3 2 7 ) 1- (2-y ^ =/l^-2-;^=3f y J^^/l^) -3-y -3^/^-7- (2-:^ u u -5-y/U:t n 

■':;?/i-)-8-(3-T 5 y f^y ■v;':/-i-^/v) =3rf->'^>' 
v^/P-) -8- (3-T ^ y f-^ y ^-1— r /!/) ^ f - y ^ ^ 
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4 1 

(3 2 9) 1-1(4 V ^^-l—i }V) ;^^)V\-'i-;^^jV-l-Cl-^ XlVL-Z-y 

ly-JjV) -8- (3-T $ J y fV)-^^ 1^ 

(3 3 0) 1-1(4 V >-l-4/l^) ?^^^l^l-3-pi^/U-7-(2--^u^-5-:7/U:tn^. 

lyi>M-8-(3-T 5 y If-^y v^^^-W/^')-^i^>'^i/ 
5 (331) l-[2-(t° y i^^/-2-^yl/)rn^7l/]-3-^ ^yl-7-(2-7< ^/l^-5-:7/l^;^a^>' 
v^/l/)-8-(3-T^ y tf^TJ i^^^-l— f /U')-=3ff-^^^ 

(3 3 2) l-[2-(t°i;i?:/-2-^/P)^^/k]-3-7^^/W7-(2-^nn-5-:7/P':^t3-<;x 

v^7V')-8-(3-T 5: y t°^y v^i/-i-^/k)-s3ri^-v^:x 

(3 3 3) l-[2-(\i°V /\^)=^^/^l-3-y^/U-7-(2-y^u^-5-y/U:tt:i^> 
10 i^/U)-8-(3-T ^ y v^i/-W^I/)-drf->'^^ 

(3 3 4) l-l2-(2-^'y^/U)^'^;U}-3-y^/U-7-(2-^uu-5--y/U:tn^lyi;^M 
-8- (3-T ^ y f-^y v'>'-W7^)-=ari^:/^>- 
(3 3 5) l-[2-(2-':^>^9^/l')rc^/^]-3-7^^7l— 7-(2-:7'o^-5-:7/^;^D^i/i;?/^) 
-8-(3-T^ / f^y v^>'-W/l/)-^f->^^^ 
15 (3 3 6) l-(2-:7c^^/W2-:^dry^f^/H-3-y ^/W7-(2-i;7 Dn-5-:7/U';^a^^ 
v^/l')-8-(3-T 5: y t'^y v?:/-l-^/W)-:3rihi/^>' 

(3 3 7) l-(2-73^c^/W2-;r^y^^/^)-3-y ^/W-(2-:y'a^-5-:7/l^;^o^>^ 
:;'/V)-8-(3-T 5 y fc:°^y i?:/-!— f /^-)-d^1^>-^>- 
(3 3 8) i-[2-(2-y f^^y:7m=yi/)-2-^^yj^^7i']-3-y ^7W7-(2-y nn-5- 
20 :7/i/;rci^^v^/k)-8-(3-T 3: y t°^y v^>^-i-'i'/P')-^-y-;x^>' 

(3 3 9) l-[2-(2-y b=3riy>^ai=/l')-2-;r=¥y^^/l-]-3-y^/W7-(2-:/n^-5- 
y/v:tvi^'^i^/U)-8-(3-T 5 y l:°^y v'^-W7^•)-:3e-^^v^^ 

(3 4 0) l-[2-(3-y V^->y:i^:^/i^)-2-:t^y^^/U']-3-y^/\y-7-(2-yx:iU-5- 
'7/\^:^u^lyi>jU)-8-(3-T ^ y if^V v^>'-W/V')-^f->'5^>- 
25 (3 4 1) l-[2-(3-y h=3E^iy:7cnc^/k)-2-:^=3{^yni^7k]-3-y^/U-7-(2-:/n^-5- 

7/i';^i=z^>'^;5^/k)-8-(3-T 5 y fc'-^y i;^^-l--</^)-=3E^1^v^^^ 

(3 4 2) l-[2-(2-iJ'nn:7^=/P)-2-;r=3pyai5^/P]-3-y^/P-7-(2-i^nn-5-:7 
;U^u^>^i;^/U)-8-(3-T^ y f^y i^^-W/H-drf-^^^ 
(3 4 3) l-[2-(2-i^ n a:7a^^/l/)-2-;t^y^^/V']-3-y ^y^-7-(2->^^a^-5-:7 
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4 2 



(3 4 4) l-[2-(3-i^ a C2:7:n=/P)-2-::e-^y3^^/k]-3-p«^yl'-7-(2-i^ on-5-:7 
(3 4 5) l-[2-(3->^ a i3:7a.=/U')-2-;^=3ry^^/^]-3-y ^7k-7-(2-:/t3^-5-:7 
(3 4 6) l-(2-:7aicn/^^^/P)-3-^^/l/-7-(2-^ a iii-5-:7/k;ta^^-i;>/^)-8-( 

3-T ^ y t*"^ y i>:^-wy^) 

(3 4 7) l-(2->':3^^/k^^/V)-3-y 9^/k-7-(2-:/n*-5-:77P;d-n-0't?y^)-8-( 

10 (3 4 8) l-[2-(2-:7'n^:7 j.r^/P)-2-;^^y^9^/^]-3-y ^/^-7-(2-y ^yWB-iy 

(3 4 9) l-[2-(2-v'T y :7 ci:-=/^)-2-:^^y ^^/^]-3-y f-/U-7- (2-y f^/U-B-^ 
7^::e-n^:/i;?/l^)-8-(3-T ^ y t'^y i^>'-W/U-) =3ri?-i/^i/ 
(3 5 0) l-[2-(2-y h^v':7ai^/l/)-2-;t^y:3i^/V]-3-7? 5^/lx-7-(2-y 

15 :7/^^r3-<>'-i;^/k)-8-(3-T 5: y b-^^y v^>'-W7P)^i^>'^>' 

(3 5 1) l-[2-(3-y h=^iy:7^=:.jU)-2-:t^y^^M~3-;A^/U-7-(2-pi^^U-5- 
•:7/U:t\=i^:yZ^M-8-i3-T ^ y if^ V v'^'-W/P') ^Srf-^-^^^- 

_h|E (1 ) ~ (351) (D^t^m^^\^^X^ 3-T ^ y t°^y v^>'(D3{ilT ^ y ^^^s 



25 T 5 Wb-^i^t^M^ttiJfeSo 

(3 5 2) 1, 3-v^y 9^7W7-(2-y ^7i-5-y/^;rci^>'iy/^)-8-[(2-T 5; y 
'Sr-^X/l-) T ^ y ] '^f - 




wo 2004/048379 



PCT/JP2003/013990 



4 3 

(3 5 3) 1, 3-v^7^ ^;V-l-{2~-:7 n x^-h-^ ;V:^x^^ly-J'jV)-'i-l{2-T 5; / n-- 
(3 5 4) 1, 3-v^7« ^/W7-(2->*'a^-5-:7/W;^n^^v^/l^)-8-[(2-T ^ / n-^ 

5 (3 5 5) l-[2-(:7:n^::^/I/)^^/^]-3-y ^7W-(2-y 5=-7^-5-7/V:tn-<>-v>7k)-8 

-[(2-T3: /-i/^ n^d^;X7k)T^ y]=3rf-^^^ 
(3 5 6) l-[2-(2-:7/U';^a:7aic:^/V')^^/V']-3-y 9^/W7-(2-y ^/W-5-:7/l^;e-a 

v^/k) -8- [ (2-T 5: y n v-zV-) T 5: 7 ] =3ri^ 
(3 5 7) l-[2-(2-i^ a a:7cc::^/l/) j:^/l/]-3-y ^7W7-(2-y ^/W5-:7/^:^n^ 
10 ^/v?/^)-8-[ (2-T 5: y iXiJ^ p^drv^/I^) T 3: y ] ^^rf-^-^^ 

(3 5 8) l-[2-(2->^n^7cc=/k)cn5^/P]-3-y ^/U-7-(2-y 9^7W5-:7/V;^n-< 
i/v'/I^)-8-[ (2-T 5 y v-iJ^ n^^^^^iz/W) T ^ y ] =3f ih:/^^ 

(3 5 9) 1- [2- (2-v/T y :7 c:^/^) az^/l^] -3-y ^71^-7- (2-y ^?V-h--7}V:^ a 
^v^/l/)-8-[ (2-T %Jx/^ xi^^x/;v) T ^ /^^^>^^y 
15 (3 6 0) l-[2-(2-y h=¥v':7:3^c:^yl-)ai^/^]-3-y ^/k-7-(2-y 5^yl-5-77V;tn 

^>'v?/v)-8-[(2-T 5 y v-i^^ n^drv'/v)T 3: y]=35^i^:/9^:/ 

(3 6 1) i-[2-(3-:77i/;^n:7:3^-/i^)a[i^7^]-3-y ^/i^7-(2-y ^/w5-:7yw;^n 
^^'i^/V) -8-[ (2-T ^/iyi^ u^^-^/U) T 5: y ] ^-^ly^^^ 

(3 6 2) l-[2-(3-i?' n n:7:trn7k)^^7l/]-3-y ^/l/-7-(2-y ^7V-5-7y^:^n^ 

20 :^v^/i^)-8-[ (2-T 5 y ^^iJ' u^^-y/u) T 5: y ] ^f- ^-^^^ 

(3 6 3) i-[2-(3-:y't2^73^^7^)^^/V']-3-y ^/w7-(2-y ^/V'-5-:7/v;^n^ 

^v^7V) -8-[ (2-T 5: y n--^:3{^-S/7k) T 5 y ] =^f-1^:/^ V 

(3 6 4) l-[2-(3-v'Ty :7:t::^/V)ai^/l/]-3-y ^/V'-7-(2-y ^7W5-:7/V:4-P^ 
^ v^7^) -8- [ (2-T $ y v-iJ^ n ^df- vz/ix) T 3: y ] - >' 
25 ( 3 6 5) l-[2-(3-y h=3rix:7cnc^/P)az'3^y^]-3-y ^7l^7-(2-y '5=-/W5->'7l';rn 
-<i/-i^/V) -8-[ (2-T 5 y t^i^ u^^iy/U) T ^ y ] =¥1^^^^^- 

(3 6 6) l-[2-(:7cc=yP)-2-;r^y^^7l']-3-y^/W7-(2-y ^/^-5-:7/V:;^n^ 

^v^7i/)-8-[ (2-T 5; y -^y n^csei/y^) t 3: y ] ^^f-:/^:/ 

(3 6 7) l-[2-(2-:7/l^;^-in:7cnc:^/l/)-2-;^=¥y^^/P']-3-y ^/k-7-(2-y ^/^-5- 
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:7/k;^n-^>'v^/W)-8-[(2-T ^ / v-^ u^^Zy/U) ^^f-^-^^ 

(3 6 8) l-[2-(2-i? n ^-/u)-2-:t^y=i:^i=-/U']-3-pi ^/l'-7-(2-p{ ^/WS-l^ 
/P;^a^:/v^/V)-8-[(2-r ^ / v'^ ^^^iy/U)T ^ /l^^t^^^l^ 
(3 6 9) l-[2-(2-yT3^:7a^^/V')-2-;^=¥yj^^/^]-3-7<^/W7-(2-7«^/W5-:7 
5 /P;^n^>'v'7V)-8-[(2-T5; y n^:^-^/!/) T 5: 

(3 7 0) 1- [2- (2-iXT/:7cii:=./k)-2-;^dryaz^/^] -3-^^/1^-7- (2- ^f=-/W5-:7 

(3 7 1) l-[2-(2-y ^^->yrc^y^)-2-:^^yJ^^7^]-3-^^/1^7-(2-p«^7^-5- 

10 (3 7 2) l-[2-(3-y/^;rc3:7air^/l')-2-;^^y^^y^]-3-^^7W7-(2-7<^/^-5- 

:77i':t-o^;xv'/k)-8-[(2-T5 y iyy n^driy/p)r 5: y]^i^-:/^:/ 

(3 7 3) 1- [2- (3-y on =71^) -2-;:^=3S-y^^/^]-3-y^/W7- (2-^5^/1^-5-7 

/u:^ n ^ V i;?/v) -8- [ (2-T ^ y y n ^ :35^ >^/u) r ^ y ] =35-ih ^^9^ 

(3 7 4) l-[2-(3-yn^y:3i::^/P')-2-;^=3pyrc5^/l/]-3-y 5^/P-7-(2-y ^/I^-S-y 

15 a ^ :/-:y/u-) -8- [ (2-T 5: y y a v/W T5:y]=3ri^i/^:y 

(3 7 5) l-[2-(3-v'Ty :7:3i=/V)-2-::e-=3eya^^/U]-3-y^/l-7-(2-y^/W5-y 

yk;^ -8-[ (2-T 5; y v^y n ^=3e->7i/) r 5: y ] 

(3 7 6) l-[2-(3-y ^^v':7^=/^)-2-;:^-^yac^/V.]-3-y ^/1/-7-(2-y 5^/I/-5- 
:7/P':^n^^v^7i/)-8-[(2-T 5 y i/y n^apv^/i/) 7- 5 y Ddrf-^/^^- 
20 (3 7 7) l-(y ^'3r^y;^/^4^^::^/^y ^/P)-3-y^>'U'-7-(2-y ^/w5-y/^;rn^;x 
v^7V) -8- [ (2-T ^ y y n --:3r v^/k) T ^ y ] ^■^l^'^ 1^ 
(3 7 8) l-(^ f^^rv^JJ^/U/iJ^'ci^/^y ^/V)-3-y ^/W7-(2-y n n-5-yy^:^n^^^ 

v^/i/) -8- [ (2-T ^ y -^y n t//i-) T ^ y ] =3ff - v 
(379) 1— y^/i/-3- (y h^-iy;i//W7j^^c^/py 9^/1-) -7-(2-y ^/^-5-:7/k;^a^ 
25 v-jy/i^) -8- [ (2-T 5: y i/'y n ^a?- ^y/k) t ^ y ] ^f - v 

(3 8 0) l-y^/V-3- (3Z hdf-^y;^/!/;}^^^/^^^/^) - 7- (2-y P t3-5-y/^;^a^ 

-8- [ (2-T 5: y -sxy n --^driy/w) T ^ y ] -^^^^^i^ 

(3 8 1) 1- (3-y =.}V-Zf U -3-y ^/l/-7- (2-y ^/U-5-'77Uyt n v?/!/) -8 

-[ (2-T 3: y v-y n^dr>:/y^) t 3: y ] 
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(3 8 2) l-(2-t }i^x:i^->^^M-3~pi^/U-7-i2-?^^/U-5-':7/U:^u-<>^Z>/U)-8 

(3 8 3) l-(2-y h=3rv'^f^/l^)-3-y ^/^-7-(2-y ^/W5->^/V':;^n^>-:;?/k)-8-[ 
(2-T ^ 7 iXiJ' a iy/p) T 3: y ] i^ 
5 (3 8 4) l-[2-(v'y ^/PT 5: y )^^7^]-3-y ^/W7-(2-y ^/l'-5-:7/l/::^n-<>' 
v^/l-)-8-[(2-T ^ / v-iJ^ n-^.dr-'^'/k) T 5: y ] ^f-^^^ 
(3 8 5) l-[2-(2, 4, 6- h P y ^/l-:7^c^/I/)^^7P]-3-y ^/I^7-(2-y ^/l-5-:7 
n v?/V) -8- [ (2-T $ y i/iJ' n ^y/v) T $ y ] ^f - 

(3 8 6) l-[2-(2,4-v'i5' n n2:7^::^/U):3i^/l/]-3-y ^/l-7-(2-y ^/V'-5-:7/^;r 
10 n^>-Z>7U)-8-i(2-T ^ y u^^iy/U) T 5; y ] dri;>-^^^ 

(3 8 7) l-(2-5^;^:7:x.^-2--f7^)-3-y ^/l-7-(2-y ^/^-5-:7/^:^^^i/v?7^-)- 
8-[ (2-T 5: y iyi^^ n--^ v-zl^) T ^ y ] 

(3 8 8) l-(2-^:^>'ct>'-3--f/V)-3-y ^/P- 7-(2-y ^/l-5-:y7l'::^-n-^^^i;f/V) 
-8-[ (2-T 5 y v-:^ n-^vdrv-/!/) T 5 y ] ^1^>'9^>' 
15 (3 8 9) l-[2-(4-tert->^^^7U:7ai=yU)3^g^/k]-3-y ^7^-7-(2-y ^yl^-5-:7/k:^ 
n v'/l^) -8- [ (2-T 5: y v-i^ n iy/u-) T 5 y ] ^f - 
(3 9 0) i-[2-(2-:7y^;rn:7ctc=^7k)^^/k]-3-y ^/u-7-(2-y ^/P'-5-:7/v;^o 
^:/v^/i')-8-[ (2-T 5 y iyi^ u^^i^/u) t ^ y ] ^rf- v^^- 
(3 9 1) i-[2-(2-y ^/v:yair^/i^) ji5^/v]-3-y ^7i/-7-(2-y ^7W5-:7/p;^a^ 
20 vv?/^)-8-[ (2-T 5 y iXi^ n^=3f -;y/w) T ^ y ] 

(3 9 2) l-[2-(3-y ^/U':73^=/P) j^^^/V-l-S-y ^/k-7-(2-y ^/^-5-:7/v;e-n^ 

:/i;^/l-)-8-[(2-T5 yv-i^'n^^iy^WT^ yj^f-v^^' 
(3 9 3) l-[2-(l-^:7^/^)a^^/l/]-3-y ^/k-7-(2-y ^yi/-5-:77^;rn-<>'v^/l/) 

-8-[(2-T^ y->'::^^ n^=3rv'/^)T? y]drf-^^9^^ 
25 (3 9 4) l-[2-(2--t- :7^7k)ai^y^]-3-y^7P-7-(2-y^y^-5-:7/V';^n^:/v?yl.) 

-8-[ (2-T ^ y -i/i^ n ^^ix/P) T ^ y ] ^f-^'f^:/ 
(3 9 5) l-(4-:7ai=/P>^^/V)-3-y^/V'-7-(2-y5^/k-5-:7yV;^n^^/i;f/p)-8-[ 

(2-T^ y iy^ n^arv'/^)X$ y]dri^^5^>' 
( 3 9 6 ) l-[2-(3- h y 7/P;^a y ^7^:7 cc^/l/)a:f^/^]-3-y ^/k-7-(2-y 5=-/^-5 
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(3 9 7) l-[2- ( t° p f ;V) a:~^;V\ -S-t^ ^71^-7- (2-^ ^fi^-^-'y JVHr^^^^ 

i>/i^)-8-[ (2-T 5; / i/^:' n^dr^x/k) T 5: y ] 

(3 9 8) l-[2-(t''a— /WW/V):3::^/V]-3-y ^/^-7-(2-y ^/^-5-:7/^;^t3-^>' 
5 i:^/l/)-8-[(2-T5 /-^i^ n^dr^>7^)T5 yl^^rf-^-^^ 

(3 9 9) 1- [2- ( [1, 2, 3] hi) T /l^-l— T /^) :3i^/k]-3-p< ^/W7- (2-^ ^/l-5- 
:77l';^a^:xi?7P)-8-[(2-T ^ y iXiJ' a-^^v-zP) T ^ y ] 
(4 0 0) l-[2-(t°!Ji^:/-4--f /V)^9^/V]-3-y ^7l/-7-(2-y^7W5->^yl':^n^i/ 

t>/i-) -8- [ (2-T ^ y n ^ -jy/i/) T^yj^^rf-^-^^- 

10 (4 0 1) l-(3-:7'^>--W/l-)-3-y ^7^-7-(2-y ^7t'-5-^/P;^n^^/v^^/V')-8-[( 
2-T 5 y -JXiJ^ u^-e^-yM T $ y ] 

(4 0 2) l-(4-^>'^>'-W/l')-3-y^/P-7-(2-y^yl^-5-:7yV;^n^>'i;?/V')-8- 
[ (2-T ^ y i^i^ a ^:3r ix/v) T ^ y ] 

(4 0 3) i-[2-(4-y ^/i/^^ry— f/i/)^^/i/]-3-y ^/v-7-(2-y ^7i-5-:7 

15 7^;^n^>'-:^/V)-8-[(2-7' 5: y v-^ ci-^^->7^)T 5: y ] 

(404) 1- [2- (3-:/ n ^ 31 =:/V) -3-y ^71^-7- (2- y n ^ 

>'v^/^)-8-[ (2-T 5: y n^drv^/p) T ^ y ] '^s^f-^^^^ 

(4 0 5) l-[2-(3-^nn:7 3icn/l^)^^/i-]-3-y^/V-7-(2-y^7W5-:7/^;e-a^ 
>v'yv-)-8-[ (2-T $ y n^^v-yi^) T 5; y ] ^f-:/^:/ 

20 ( 4 0 6) l-((E)-2-:7^:=^yHf::^/l^)-3-y ^/k-7-(2-y 5^7W5-:7/V'^n^^v?/k) 

-8-[(2-T5: y iX:;' n-^drix/l')T5 yl^^f-^^^^' 
(4 0 7) 1- [2- (2-^5^ D n ^ 31 rz/V) oc^/k] -3-y ^7k-7- (2-y ^/W5-:7/l/;^n^ 

>-v^/p)-8-[(2-T5: y v-^ n^ar-^/i/)^^ /^i^^y^y 
(4 0 8) l-[2-(2- h y :7/^;^ay ^/k:7cc^/^)3i5^/l/]-3-y ^/U'-7-(2-y ^/l^-5 

25 -:7/^;e-n^:xt^/V')-8-[ (2-r ^ y a^dr^y/k) T 5: y ] ^i?-:/^ V 
(4 0 9) l-C2-(2-:/n^>^aic:^/k)3^^/^]-3-y^/V'-7-(2-y ^71^-5- 

>'-:>^7i-)-8-[ (2-T 5 y v^i^ u^^^yjiv) T 5: y ] 

(4 10) l-[2-(3-:77l/;^n:7ai^/^):3i^7l/]-3-y ^/l/-7-(2-y ^/l/-5-77l/;^T2 
-<^v'/^)-8-[(2-T^ y tXiJ' n^^-W^)T5 y]=3rf-^^^>' 
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(4 11) l-[2-(3-- ha:7^c:^/Hai^/l/]-3-p<^/W7-(2-7<^/^-5-:7/k:^cr-< 
(412) l-[2- (4-7« 9^/1^:7 c::i/k) oi^/k] -3-;^ ^7^-7" (2-7< ^/W5-:7/k;;a-n -< 

ly-jjv^ -8- [ (2-r ^ y >>>> n ^^ix/u) T ^ y ] - V^^/ 

5 (4 13) l-[2-(4-t: Yn^^yy :x.=^)V)zr.=f-;v\-'i-:^^;V-l-i:i-i^^;V-^-y 

n v?/k) -8- [ (2-T 5: / a r ^ 7 ] ^1?- >- 

(4 1 4) l-[2-(3-t Kn=3rv':7ct=/^):3i^/l.]-3-y ^/l'-7-(2-p«^/k-5-7/V:^ 
n v^7k) -8- [ (2-T 5: / v-^ n --.^r v//u) T ^ 7 ] >- 
(4 15) l-[(y b^v';^7/U4^^^7k)p<^/k]-3-7«^^V-7-(2-;^^/W5-:77l/^u^ 
10 ^v^^l/)-8-[(2-T^y->'^n-^dri/7i.)7'^/]drtl-^^^/ 

(4 16) l-[2-(p< h=3rv'::i7/k7}?^7U')a:^7k]-3-p<^/l-7-(2-p«^/W5-:7yV;^n 
^:/v?/^) -8-[ (2-T 5 / v-^ r ^ / ] :^{.f->'^>' 

( 4 1 7 ) l-:7 r^/U-3-^ ^7W7- (2-p( ^/W5-:7/U;^ n .<^i?/U) -8- [ (2-T ^ J 

;r n^:/v?/^) -8-[ (2-T 3: y v^iJ^ n ^^iy/u) T 5 y ] ^f- 

(4 1 9) l-[2-(2,6-v^>'/V;^a:7a^^/^)a^^/^]-3-p«^/W7-(2-p<^/^-5->^/^ 
;^n^:/i>/P)-8-[ (2-T 5: y v-i^ a^dr^y^p) T 5 / ] ^f-^-f^^ 

(4 2 0) l-[2-(^;^:7a^^-3-f /l/)-2-^aryrc^/l/]-3-y ^/^-7-(2-y ^/l/-5- 
20 :7/l^;^p^^v>/i/)-8-[(2-T 5 / -^li^ n^^-^/U) T 5 / ] ^f-^^^- 

(4 2 1) l-[2-(3— ::/T/p{ h =ar-j>':7a.::^/P)-2-;^dry^^/V]-3-7< ^/W7-(2-7{ 
^7W5-7/V;^-n^>'^:^/^)-8-[(2-T ^ 7 i/;^' n^^t^/HT 5 /]=3ri^^^:/ 

(4 2 2) l-[2-(3--^>'v^/k:^^->-:7:3^c:^/lx)-2-;;f-^y^^/P]-3-7^/W7-(2-7 
^y^-5-:7/P:^n^Vi>/^)-8-[(2-T ^ / v^i> n^^v-/!/) T 5: /]=3rf-^^^^ 
25 (4 2 3) l-[2-(3->'^c^/V^;k7jN::^/l-;f ^i/:7a^c^>'^)-2-;r=3ry^'5^/l-']-3-p<^ 
7^-7-(2-7 ^/l^-5-:7>'^;^n-<>'-:;?/l/)-8-[ (2-T ^ / t/i^ a^ds-->'/v) T 5 / ] =3ri^:/ 

(4 2 4) l-[2-(3-t Kn=35^S/y:3^c:^7P)-2-;^^y^^/k]-3-7<f^7l/-7-(2-7^7l^- 

5-:7/v-;^t3-<>'v5/^)-8-[ (2-T 5: / n^;^^^:^/^) 7- 3; /] ^rf-^-^:/ 
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(4 2 5) l-[2-(3, 5-v^7^ h^iyy cxu=^M^'^/l^']-3-?i^/U-7-i2~?i^/U-5-'^/U 
:t u v?;l^) -8- [i2-T ^ y iy^ u i/M T 5 / ] =3rf - V 
(4 2 6) l-[3- (7< h -fxi t:Vl^]-3-;^ J-;V-l- (2-^ ;V-^-'7 

Vi^/V-)-8-C (2-T 3: / -y^ x:L^i^%^;V) T 3: / ] dpi^^^^^ 
5 (4 2 7) l-{2-[4-(^ hdrv';^7/l/7}^'^/l/):7airz/ix]3i^/I^}-3-^^yk-7-(2-p«^/^ 
-5-:77^;rn^:/v57k)-8-[ (2-T 5: / x/^ x:x^^%/;v) T ^ 

(4 2 8) l-i-y au=^)Vy.)V'y t =^/U;^ ^/l^) -3-p« ^/W7- (2-^ ^/l'-5-:7/V-:^a^ 

^'-JM -8-[ (2-T 5 y v'i^ n r ^ y ] i^=f-iy 

(4 2 9) l-(>'acrz/ix^7^:7^=/^y ^/k)-3-y ^/I/-7-(2-y f^/^-5-:7/^;d-n^ 

10 ^v^7P)-8-[ (2-r 5: y v-i^ n^d^ v'yi/) T ^ y ] =3f f- v 

(4 3 0) l-(2-y h=3rv^:;?7/k4<c^7l^-2-:/n^^-l-^/k)-3-y 5^7U-7-(2-y ^/l^-S 

-:7/p;ta^^^-v;»/^)-8-[(2-r ? y n---^v'/v)T^ y]^•^^->'^>- 
(4 3 i ) l-[(fc° y f/V) y 5^7P]-3-y ^yl^-7-(2-y ^/V-5-:7/U;^n^Vi;? 
/V')-8-[(2-T ^ y ^y^:^ a^ar->'/i.) 7- ^ y ] dri^-^^^i/ 
15 (4 3 2) l-l2-{?,-^ ^=^iV-^^-y--7 ^=:.;V)-2--^^V-=^J-;V\-'>,-y^;V-l-{2- 

(4 3 3) l-C2-(3-T5 y-7rn::^yV)-2-;rdE^y-3z^/k]-3-y^/W7-(2-y 

77^::e-n^:/e;^/i/)-8-[(2-T5: y -e^i?- n^d{^i>'/v)T5: y]^i^i/^v 

(4 3 4) l-(2-{3-[If;^ (y i5^>-^/l/7jN^/k)-T ^ y]-:yazr^yW-2-;e-dry-rn^/I/ 
20 )-3-y ^/I^-7-(2-y ^/W5-:7/k;^a'<^v?/k)-8-[(2-T 5; y v-i^ u^^i^/U) T % 

(4 3 5) i-[2-(2-yn^-5-;:^y ^^-/I'T^ y-:7cc^/^)-2-;r^y-3i^/i^]-3-y^ 

/W7-(2-y ^/W5-:7/^;e-n^^i;?/J/)-8-[ (2-r 5 y i/iJ^ a^=3r^:/yi^) r 3: y ] =^i^>' 

25 ( 4 3 6 ) 1- [2- (3-c:^ h n -y r^/l^) -2-;^ ^ y-rc^/k] -3- y 5^/1^-7- (2-y ^/l^-S- 
:7/P;J- a $;?/k) -8- [ (2-r X/'xy^ n^-^^y;V) T 5 y ] - ^ 

(4 3 7) l-[2-(3-y hd5^->';:57/l^7i?=/VT ^ y-:7^=-7P)-2-:r=3ry-^^/^]-3-y 
^/W7-(2-y ^/k-5-:7/P';^a^;/v^/^)-8-[(2-T3; y ^yy a^drv'/k)T3: y]=3ri?- 
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(4 3 8) l-[2-(3-T-fe^/^T^ y-:7^^/l-)-2-;^-=^y-J^^7^]-3-7<^/^-7-(2- 
;^ "^^u-s-y/u^ n -s- [ (2-t ^y-y^n -Ex/u) T ^ / ] ^f - v 

(4 3 9) l-[2-(3-{[(3:: ^=3f->;^;/^7jf::^/^^T5:y):3577^7i^'c:^/^]T5:/}-^rc^/^-)- 
2-;^-dry-^^/^]-3-^^/W7-(2-x< ^/W5-:7/l^::*-n-<^^v?/k)-8-[(2-T ^ / iy^ 

5 n^df-v'/i-)T5: y ]=3ff-^g=-:/ 

(4 4 0) l-[2-(3— >T/7<^/^T5:/-:7a.^/l^)-2-;^^y-j^^/U']-3-p«^/^- 7 
- (2-;^ ^/\y-5-'y/\y:^ u ^ i/i^/l-) -8- [ (2-T ^ / iJ' a ix/V) T ^ / ] l^'f- ;x 
(441) l-[ (^^ry— /^-2-^/^) y< ^7k]-3-;^ ^7^-7-(2-^ ^7W5-:7y^;e-a^>' 

v^/l-)-8-[ (2-T ^ y v-i^ n--dr-^y^) T 5: y ] =3rf-^^^ 

10 (4 4 2) i-[(^ y^y y :/-W/p)y ^yi/]-3-y5^/L-7-(2-y^7W5-:y/^;^p^ 
>'v^7W)-8-[ (2-T 5 y v'y a^dr>y/v) T ^ y ] 
(443) 1-[('1' y^yy ^--4— f /P) y ^/U]-3-y f^/U-7-(2-y ^yW5-:7/V;a-n ^ 

> v^7v) -8- [ (2-T 5: y n ^d^iz/u) T 5 y ] - ^/^i/ 

(4 4 4) l-[(-<>'y[d]-f y^Ty— /I/-3-^/k)y ^7l^]-3-y 5^/k-7-(2-y ^/l/-5 
15 -y/P:^n-<^^v?7k)-8-[(2-T5: y v'y n.^dri>'/p-)x5: y]dri^>'^>- 
(4 4 5) i-[(^i^y[d]-f y:3pi^y— /v-3-^7i')y ^/i^]-3-y^/p-7-(2-y^/^-5 
-y7u^u-<:^i>/u)-8-l(2-T % y n^driy/i')T5: y]=3^1^>'^>' 
(4 4 6) l-[(t:°y v?i^-3--r/Hy5^7P]-3-y^/U--7-(2-y5=-/W5-:77l^;a-n-<:/v> 
/^)-8-[(2-T5; y -i/y n^arV7V)T^ y]^i?-v^i/ 
20 (4 4 7) l-[(t:°y v^^-4-^/I/)y^/I/]-3-y ^/^-7-(2-y ^/W5-y/l/;^a^:Xv? 

/!-) -8- [ (2-T ^yiy^vt ^'^^^/u) T ? y ] 

(448) 1- [ (-Y y dr1^ y — /ws-Y 71^) y -3-y ^;u-7- (2-y ^/i^-s-y n 

-<>'v^/V)-8-[ (2-T 5 y a-^dr^//v) T ^ y ] ^^l^^^l^ 

(4 4 9) i-[(i-^y^/^)y^/p-]-3-yf^/w7-(2-y ^71^-5- :7/p;^p^>-v^/u-)-8 
25 -[(2-T5:y-$/y n^^v'/^)T5y]:3ef-^5^^^ 

(450) i-[(T^y:^ /vjj? ^/k) y ^/ix] -3- ^ ^71^-7- (2-y y jv:^ n ^ 

^>7U)-8-[ (2-T ^ y i/i^" xi^-S!t%y;V) T 5 y ] =3^1^^/^>' 

(4 5 1) i-[2-(3-y y ^;^7V/jN— 7i/T^ y-yaic:^7i/)-2-;^^y-a^^7H-3-y^ 
7P-7-(2-y ^^7^-^-^ fv^xn-^i^-jjv) -8-[ (2-T 5 y -:xy p^a{--:x/w) t 5 y ] =Srf->- 
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(4 5 2) l-[2-(2-= f ^-:7a::::^7^)-2-;^-^y-J^^y^]-3-7^^/^-7-(2-^^y^-5- 
:7/U^a^:/v?/^)-8-[ (2-r v-yv) r ^ y ] 

(4 5 3) 1- [2- (2-T 5 / -:7 ::^7P) -2-;^^ y-^^^/U] -3-;^ (2-^ ^/l— 6- 

(4 5 4) l-[2-{3-[(7«^/^r^ /)^^^/1^7}?c=^/PT^ y]-:7^c:l/^}-2-;^:3^y- 
^^>'l^] -3-y (2-7^ ^/W5-:7/V;^a v^yl') -8- [ (2-T ^ 7 a ^dr^x/u 

)T5:y]^i^>-^^^ 

(4 5 5) l-[2-(2-T-fef^/l/T5 /-:7:i::=i/l/)-2-;e-=3f y-Jl^/k]-3-7^/W7-(2- 
10 7^^/W5-:77W;^n-0-v?7l/)-8-[(2-T 5: y iXi^ n^d^i/yl-) T 3; /l^rf-^^i/ 

(4 5 6) 1- [ (6-y 5=-/^- 1° y v^>'-2— f 71^) 7< 5=-/!^] -3-y ^/W7- (2- ^ ^/W5-:7/^ 

;^ t2 -8-[ (2-T ^ y v'i^ t2 ^-e^-yjv) T ^ / ] 

(4 5 7) 1- [ (l-p< 1 H-^ /V-3— r 71^) y ^/l^] -3-y ^/W7- (2-^ ^ 

/W5- y7^;tt2--< -8- [ (2-T ^ / -y^ vi^^-yjv)T % / l^^y^y 

15 (4 5 8) l-(2-{3-[(y h:3rv':^7^#c:^7P)y^/^T?y]-:7a^-yH-2-:^dry-ai 
^/l^) -3- y ^/k-7- (2- y ^7W5- n ^ V v*7^) -8- [ (2-T ^ y-y^^u 

T X j'\-^^yf-y 

(4 5 9) i-ixT y y ^/w3-y ^/i'-7- (2-y ^/w-s-r^/v-:^!!? ^^^i;^^/^) -a- [ (2-T 

20 ( 4 6 0) l-C2-(2-t: Kndri^-ya^^/k)-2-;^-=3f y-a^^/k]-3-y ^/^-7-(2-y 5=- 
7^-5->'7P::^n-^^^i;'/P)-8-[(2-T5y -i^^ r^^^^yi'V)T % /^^^lyf-^^ 

(4 6 1) i-[2-(2-y i5^i/;^/V'7f;c^/u->^rc:^/U')-2-;r^y-^^y^]-3-y ^/p-7-(2 
-y ^/i^-5-:7/k;ra-^:/v^/k)-8-[(2-T 3: / y^ vi^^yjv) T 5: y ] ^^yf-y 

(4 6 2) l-[2-{2-[(y fdrix;^/l.7}?^7^)y h ^>>]-:7 ci^^/H-2-;a-=3r y-^^^/i-] 

25 -3-y ^7W7-(2-y ^/^-5-:7/V';:rn^v-$;^/^)-8-[ (2-T 5: y -sx^ n^df i^/^) t 5 y 

(4 6 3) l-[2-(2-iyTy y h=3ev'-:7rc=7l^)-2-:^=3fy-3i^7l/]-3-y^/W7-(2- 

y ^7^-5-y/U';rn^^v^^7P)-8-[(2-T^ y i/i^ n^^->/k)T^ y]^i^^5^>' 
(464) i-(2-{3-[(y^/kT5:y;^;/^:?j^^=/V')y b=3r-:y]-y 3.::^/W-2-;^^y-::c 
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^/k)-3-7« ^/^-7-(2-;^ ^/W-5-:7/l':^a-<>'v^/k)-8-[(2-T 5: / v'iJ' v^^^iy/u) 

(4 6 5) l-(2-{3-[(r ^ h^iy']-'7 :xi:^M-2-:t^y-::^^M-3 
-pi ^;V~1- (2-7^ '^;V-h--y}V'irxi^l^^J>jiV) -8-[ (2-T ^ / -y^ n -^=3^ v-/^) T ^ / ] 

5 

(4 6 6) l-(2-{3-[(v?^^/WT ^ y ;^7yi^>^?c=^/i/)r ^ / ]-7ai::^/W-2-;r=¥y-^ 

r $ 7]=3^■^^^/^>' 
(4 6 7) l-(4-:^=¥y-4H-y n y :/-3-^ /k)-3-y ^/W7-(2-y ^7W5-:7/l^;^i=r^ 

10 ^v^/w) -8-[ (2-r ^ y a--:^^.:^/!^) r ^ y ] 

(4 6 8) i-[ (3-y ^yv- 1" y v?>'-2-i'7k) y ^7k]-3-y ^/w7- (2-y ^7W5-:77^ 
;e-n^:^-s;^7V')-8-[(2-r 5: y v^t2^^v'/^)T5 yl'^fi^-i/f^^^ 
(4 6 9) 1- [ (5- y ^71^- y V? ^^-2--^ /i^) y ^/i^] -3- y ^/W7- (2- y ^/W5- :7 /i^ 

;^n-<^v^/P')-8-[(2-T5: y n^^-^/P) T 5 y ] ^f-^-^V 

15 (4 7 0) 1- [ (4-y ^)v- tr y v^^-2-^ /w) y ^/i^] -3-y ^;v-i- (2-y ^/w-5-:y 

;^-n^i/i^^/V')-8-[ (2-r 5: y a ^=3rix/P) T 5 y ] =3rf-^/^>' 
( 4 7 1 ) 1- [ (^ y y :/-4--f /v) y ^/i^] -s-y ^/W7- (2-y n v 

/i/)-8-[(2-T5 y iXi^^ n^dr->'/v)T5; yi^f-^-^^- 
(4 7 2) i-[(^y y :/-8-'f 71/) y^/i^]-3-y^/w7-(2-y 9^/1^-5- >'7P::e-n^^^i;? 

20 /^)-8-[(2-r %J-y^ n^^v'/k)T 5: y ] ^i^->'^>' 
( 4 7 3 ) 1- [ (5-= h n y ^ y y ^'-i-^ /k) y ^/k3-3-y ^/W7- (2-y ^/w5- 
:y/^:^n^:/-:^7^)-8-[(2-r 5 y n^;3pv'/^)7'5: y]^f-:/^v 

(4 7 4) l-[(2-;e-=3ry-l,2-v^t Kn-^s^y y v-4-^7P-) y ^/w]-3-y ^/l/-7-(2- 
y ^/W-5-:7/W;^n--<>'i;'/H-8-[(2-T ^ y v-iJ^ u^^-yjiV) T 5: y ] =3rf->'^i/ 

25 ( 4 7 5 ) 1- [ (5-T 5 y — T v ^ y y v-i--^ /i^) y ^/^]-3-y ^/W7- (2-y ^/ws- 

:7/l':^m^>'-i^/k)-8-[ (2-T u^S^-yA^) T 5: y ] =3rf-^^^ 

(4 7 6) l-[2-(3-r ^ y ;^7^7jN^/l^-:7 3^::^7k)-2-;^=3ry-^^/^]-3-y ^/V-7-(2 

- y ^7W5- :7 n ^ V V')V) -8- [ (2-r ^ y y n v^/i^) r^yj^^f-^-^^ 

(4 7 7) 1- (2-7;i^y ^-jy-^^/i/) -3-y ^/v-7-(2-y ^/W'-5-:7/^;^P^:^v'/I^ 
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)-8-[(2-r 5: y -ix^ n-^^ix/U')r 5: yj^arf-^-^^ 

(4 7 8) ^7W3-y (2-^ ^jU-5-'7/U:^u^:y^>jU) -8- [ (2 

(4 7 9) l-(3-;^7/^7}?=3r.:y-:/o tV^)-3-y^/W7- (2-^^71^-5- 
5 )-8-[(2-T5y->iJ7n^:3rv'/V)T5 y]=3ef-^9^^ 

(4 8 0) l-i2-(4^-A^U^^-y-Z7 a^:=^/U)-^^/U']-3-p^^/]^-7-{2-;^^^U-5-Z7/U 

-8- [ (2-r 5: y v-^ a -y/u) r 5 y ] =3rf - ^^^^^ 
( 4 8 1 ) 1- (2- ^ ci^/V-az^yV) -3-y =^/u-7- (2-y ^yl^-B- ^'yl^;^ n v^yl^) -8- 
[ (2-T ^ y n -.^>-7^) T ^ y ] f- 
10 (4 8 2) l-[2-(3-T5: y-:7c3.^/U)-az^/^]-3-yf=-/k-7-(2-y ^yP-5-:yy^;^a 
^:/v'/^)-8-[(2-T5 y iXi? r2^d{^v'/V)T^ y]=¥1^v^^^ 

(4 8 8) l-[2-(lf a y -:;?>'-W/l')^^/^]-3-y^/V-7-(2-y^/^-5-:7/V;^-n^ 
Vv?7V)-8-[ (2-T 5 y i/^^ n^de>>7P) T 5 y ] ^ihi/^^ 
(4 8 4) l-[2-(t°-<IJ r/^)rn^/l.]-3-y ^/V-7-(2-y^/^-5-:7/^;rn^ 

15 ^^i^M-8-[ (2-T 5: y n-^drv-/^) T 5: y ] dpf-i/^^ 

(4 8 5) l-[2-(*/l^/iNU ^^-4-^7V'):3i^7i/]-3-y ^/V-7-(2-y ^7P-5-:y/l/;^ci^ 

:/v^/v)-8-[ (2-T 5 y txi^ n^^-:x7k) r ^ y ] ^f-^^^^i^ 

(4 8 6) l-[2-(t°-<^-e;?V-W/P-)a-^/I/]-3-y9^/V-7-(2-y 5^/1-5- 17 7k;^o^ 
l^Z^M -8-[ (2-T ^.yiy^u ^^iy/]y) T 5 y ] ^-^ly^l^ 
20 ( 4 8 7 ) 1- [2- (4-y ^/W 7 ^-l-f /V-) ^^/k] -3-y ^/W7- (2-y ^7^-5- 
:77U;rn^^t?/k)-8-[(2-T ^ y v'iJ' n^d{^v'/k)T 5 y ]=3rf->'^>' 

(4 8 8) l-(3-h: KP^v'tT'n t;Vk)-3-y^7W7-(2-y^yW5-:7/l^::a-n^:/v?/U') 
-8-[ (2-T ^ y o-^dr^^/l^) X ^ y ] =3rf-:/^:/ 

(4 8 9) l-(3-y h=¥v^:y'n fc:Vv)-3-y f^/W7-(2-y ^/k-5-:7/k;ri=z^>^v^/V-)-8 
25 -[(2-T^ y-iX^n^dr:y/V)T5 y]^i?-V^>' 

(4 9 O) l-(3-ac hdr^>:7"n tVk)-3-yf=-/^-7-(2-y^/W5-:7/k;^p^>^i;f7k)-8 
- [ (2-T 5 y i/iJ' n ix/i,) r ^ y ] 

(491) l-[3-(v'y 9^/^T 5: y ) :7"n tVH-S-y ^/W7-(2-y ^/l/-5-7/^:^P-< 
>-i^/^) -8- [ (2-T ^yiy^u ^e^-y;u) T 5: y ] - V 
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(4 9 2) l-[3-(t°P V ;V)y'n tVP-]-3-7^ ^yP-7-(2-^ ^/k-5-7/^::^a 

^l^V'/V) -8- [ (2-r ^Jl^^u r $ / ] ^ 

(4 9 8) l-[3-(^/^7J^ p :/-4-'</P) -fu tV^]-3-^ ^/l— 7-(2-^ ^/k-5-:7/l^;^n 

i^/i-) -8- [ (2-r ^ / v-i^ t3 ^=3p-j>./i/) r ^ 7 ] ^ 

5 (4 9 4) l-[3-(t°^^ v^V-W/V)^n tVP]-3-;>«^yl'-7-(2-^^/U-5-:7/U::e-n 
V v^/l^) -8-[ (2-T ^ 7 v^i^ T3 v-/!/) T 5 / ] =3ri^^^i^ 
(4 9 5) l-[3-(4-p{^/P-fc°^^ v^i/-W/l')^a fc;VP]-3-p<^/U-7-(2-^^/W5 

(4 9 6) l-d^'o y v?^'-!— r/W;^7/l/7}s^/l'7<^/l/)-3-;'^^/^-7-(2-p<f^/W5-:7 

(4 9 7) l-(t:°^y v^^-W/^-;&/^/i?c:^^Pp<^y^)-3-^^/W7-(2-^^7U-5->^ 
/U-:^n^>'i;?/^)-8-[(2-T^ 7 v^^ n^drv-yu) T 5: /] 
(4 9 8) l-(^/^7fN p V-4--f7W:*/L'7}?^>'l^7^ ^7^)-3-p« ^/l— 7-(2-p{ ^/l'-5-:7 

/^;^a^:/i^/V)-8-[(2-T5 / v^^ u^-^-yjV)T % ^1^^'^^:^ 
15 (4 9 9) l-[2-(3-:77U';e-n-4-l^ Kndrv'-:7 3^c:^/k)-cc^/^]-3-p<^/W-7-(2-^ 

(5 0 0) l-[2-(4-p< h^v'->'a^^/V)-cc^/k]-3-^^/V-7-(2-p{^/k-5-:77U;^ 
a^i/-i^/P)-8-[(2-T5 /x^i^ n^dr>y/V)T5: y]=ar1^>'^>' 

(5 0 1) l-[2-(4-3i f:3f-v--:7 3^^/k)-:3Z^/I/]-3-p<^/W7-(2-p{ ^71^-5- 
20 a ^ v?/k) -8- [ (2-T ^/^y'^u T 5; y ] -^^ ^ 

(5 0 2) l-(2-{4-[(;^7/i-4?=35-i/y^/i-);^-dev']-:7cn=/H-^^/w)-3-7«^/W7-( 
2-y ^/^-5-:7/P:^n^Ve;^/l') -8-[ (2-T 5 y n^^-^iV) T 5 y ] 

(5 0 8) l-[2-(2-:7/k;e-lir-5-t K n =3rv'-:7 ::^/^) -3-y ^/l/-7- (2-y 
^/l/-5-:7/P:^n ^:/i>/P) -8-[ (2-T ^ / T 5: y ] 

25 (5 0 4) l-[2-(3-y b ^-:x-:7 3z::^/^)-ai5^/P]-3-y ^7W7-(2-y ^/^-5-:7/P;^ 
n^>':^/^)-8-[(2-T ^ y i^i^ n^cafix/v-) T 5; y]^f-^^>- 

(5 0 5) l-{2-[3-(;^/P7}?:3E^Vy ^/l-;^=3f^^y)-:7ccr^ylx]-a::^/H-3-y ^/V-7-(2- 
y ^/W5-:7/l/;^n^>'v^/k)-8-[(2-T ^ y ixy n^^->7k)T 5; y j^rf-v^^-v 

(5 0 6) 1- (2-{3-[ V^-ytl/V:^:^;V) y ^/^;^^^y]-:7 ^/l/}-^^yk) - 3- 
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(5 0 7) l-[2-(2-t: Y^^l^--^ =^^JV)-:^^}V\-2,-:^^;V-l-{2-:/^^)V-h--7 )V 
if xi ^:y-J>;V) -8- [ (2-T 5: / >^i^ n ^=3r v-zV) T ^ 7 ] ^f - 
5 (5 0 8) l-[2-(2-^ b:3j^>/-:7a^^yl-)-rc^/l/]-3-^f=-/W7-(2-7^^yW5-:77^:^ 

a -8- [ (2-r ^ / -ix a ^^"i^/^) T^y]=3^i^:x5^i/ 

(5 0 9) l-{2-[2-(:*/^:^^=3riX^^/U;f:3fv')-:7^:=^/^]-J^^/H-3-^^/V-7-(2- 

p« ^/i'-5-:7/u;d-n^:^i;?7i^)-8-[ (2-r 5: y i/^^^ n^^e-^^yi^) r 5: / ] =¥f->^v 

(5 1 o) l-(2-{2-[(7< Y^-y^ iv-m^;v) :^^fvir^^y'\-y 
10 ^/W7-(2-7<^/P-5-:77^;^n^>'i>/^)-8-[(2-r 5: / v'iJ' t^^^v^/I^) T 5: y ] dpf- 

(5 11) l-[2-(4-t Ko^i/y ^7k-:7 3^::^/V)-^^/V]-3-y ^/W7-(2-y ^/W5 
->'/l^:^n^:/i;^7V)-8-[(2-r ^ 7 i/i^^ n^:3eix/l-)T 5: y ]=3ri^^^^>' 
(5 12) l-{2-[4-(7 Y^-ytl ^Vi^^M-y zr.=^)V\-:r.^M-'i-:^^jV-l-{2-y-'f' 
15 /k-5-:7yP;^n -O'vJ/P) -8-[ (2-T 5: / v-i? n ^^^^i^/V) T ^ / ] ^^rf-^^^- 

(5 1 3) l-{2-[4-(:^;/U7}s>v'y^/P')-:7cn=:y^]-3i^7W-3-y^7U'-7-(2-y^/^ 

-5-:7/v-;^p^:/t^/^)-8-[ (2-T ^ / iXi^ n^^v'/v) t ^ /] =^rf-:/^^ 

(5 1 4) l-(2-{4-[(7 h =3rv':^/V7}?r^/^) 7 ^/l-]-:7;nr^/W-a^^/^) -3-7 5^/1-7 
-(2-7 9^/l/-5-:7/l/;^n^Vv?7^)-8-[(2-T 5; 7 n^^C//!/) T 5; 7 ] =3ri?->'^>' 
20 (5 1 5) l-{2-[4-(2-;^;y^7}^^df<X-zc^/k)-:7a^cn/^]-cc^/^}-3-p<^/W-7-(2-7 
^/l-5-:7/P;rn^;xv'/V')-8-C(2-T 5; 7 v-^ n^^v^/^T 5: 7]=^f->'^>' 
(5 1 6) l-(2-{4-[2-(7 >=3rv':i7/P;!i?c^/^)-:3i^/H-:7aic^/H-ai^7L.)-3-7^ 
(2- 7 ^/^-5- :7 jvir a ^ >■ ^^^^/k) -8- [ (2-T 5: 7 -jX n -^/k) T 5: 7 ] ^f" ^ 

25 (5 17) l-[2-(3-7 5^/W:7 3i^/^)-ai'5^zH-3-7^/^-7-(2-7^/^-5-:7yV':^n 
V v^/l') -8-[ (2-T ^ 7 i^i^ n V/l^) T ^ 7 ] ^f" 

(5 18) l-[2-(3-;^/^4?=ar-v^-:7 3^=/V)-ac^/^]-3-7 9^/W7-(2-7f=-/l^-5-:7/P 
;^n^^-i//k)-8-[(2-T5: 7 n^drv^/k) T 5: 7 ] V^:/ 
(5 1 9) l-{2-[3-(3:^ h=3f--i7;*/W'7js^/^)-:7a^^/k]-az^yH-3-7^/^-7-(2-7^ 
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-5-:7/^;ri=2^^t>/^')-8-[(2-T 5: / -y^ n^^v-zl^) T 5: / ] dri?-^'^^^ 

(5 2 1) l-(2-{3-[(^ h=^V^:^/V'7}?c:i/V')^^/l']-:7rn:=:/H-^^/H-3-^^/W7 

5 -(2-^^/W5-^/l/::rn^>'v^/^)-8-[(2-T5 y v-^ n-^=3r->7H T 5 y ] =3ri^^/^>- 
(5 2 2) l-{2-[3-(2-^y^4^^=3p>>'-az^/^)-:7c:^^/^]-::i^^/H-3-7<^/^-7-(2-^ 

^/l^-S- :7 /P^ n :x v'/l') -8- [ (2-T ^ / ^ a iyyi^) T % .^^^"^l^^^ 
(5 2 3) l-(2-{3-[2-(^ h=3r->';?7/U7j?=/U)-:3^^7U']-:7^^7W-^^/^)-3-^^ 

/W7- (2- y ^/W5- :7 xi^:y i>/k) -8- [ (2-T ^ y V n v^/l/) T 5: / ] >- 

10 

(5 2 4) \-\2-(2-:^=f-;V-y ^=^)V')-aL.^;V\- i-yi ^/U-7-i2-;i ^/U-5-y /I'ytu 
(5 2 5) l-[2-(2-:^/V#dr^:y-:7=ci:^7P)-:3^^/^]- 3-7? ^/W7-(2-^ ^/W5->^/P 

;tn^:/v^/p-)-8-[(2-T5 y-^^ n^d(^v'/ix)r ^ y]^i^v^^/ 

15 (5 2 6) l-{2-C2-(^ h^v':;^7^7i<^7l-)-r7 3^c:^/k]-^^/P}-3-7«^/V'-7-(2-y ^ 
/U-5-yjU:^u-^>iy'M -8-[ (2-T 5 y n i^/V) T 5: y ] 
(5 2 7) l-[2-(4-:7/k:^n-:7=c::^/^)-^^/^]-3-^^/k-7-(2-y ^/^-5-:7/k::r 

x=i-^yi:^/v-) -8- [ (2-T 5: y v-i^ n ^^eix/u-) t 5: y ] ^f - v 

(5 2 8) l-[2-(4-i^ n i3-:7:tr^7l/)-ji^7l/]-3-y ^/l^-7-(2-y ^/l^-5-:7yl^;^n 
20 ^>'v^/k)-8-[(2-T5 y v^iJ' n^=3fv'/^)7'5: /]drf-:/^:^ 

(5 2 9) l-[2-(4-:/n^-:7cn::^/l/)-j:^/^]-3-y ^/^-7-(2-7«^7P'-5-7yU';e-n 
^Vv^/V')-8-[(2-T5 y v^iJ^ X2^^iy/U)T ^ yl^-^ly^l^ 

(5 3 0) l-[2-(4— >Ty-:y:3^— /^)-^^/l^]-3-y ^/W7-(2-y ^/W5-:7y^;tn 
^>'v?/p)-8-[(2-T^ y n^df-cx/k)T5: yldri^^'^^ 
25 (5 3 1) l-[2-(4- h V yjVyfru :^ Y :3rv'-:73^c^/k)-rc^/P]-3-^^/V-7-(2-y ^ 
/W5-^/^;^n^i/-i^/P)-8-[ (2-T ^ y -S^i^ n^dj-V/l^) T ^ y ] 
(5 3 2) i-[2-(4-y ^7p;:^/i^:^r=/^->'c:^=7^)-^^/^]-3-y ^/^-7-(2-y ^/u- 

-5-:7/l/;^n^^v^/^)-8-[ (2-T ^ y -^y^^ n^^^v'/t') T^y]=3rf-V5^^ 
(5 3 3) l-[2-(4-y^/V'^/W:7>f ::=^/W:7aic^/k)-3^^/^]-3-7«^/V'-7-(2-y^/^ 
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-B-y/U^^^l^Z^M-S-liZ-T^ y-yi^ n^^->/P)T5: y]^i:^^^>' 
( 5 3 4 ) 1- [2- (4- 7« 5^71^^ /U*: -^^71/] -3- p« ^7W7- (2- ^ '^/V-B 

-yjv:^ -8- [ (2-r ^^%/?v^ T ^ y ] ^3r1^ 

(5 3 5) 1-[2-(4-M; :7/l-::^t3 7«^/P-:7:ii^/l-)-;c^/V-]-3-^^/^-7-(2-7«^/k 
5 -5-:77V;tn-<>'i?yI/)-8-[(2-T? / i/^J^ n^ari/yi/) T 5; y ] :^f->'^>' 

(5 3 6) l-[2-(4-T5: y-:7ai^/I/)-:i^^/V]-3-y^.'W7-(2-y f^/W5-:7yW;rn 

(5 3 7) l-(2-{4-C(p{^/l';^7P3e^'c:^/l-)r 5 :ni^7H-cn^/l.) -3-7(^/^-7- ( 

2-;^^/l/-5-:7/P-;^-a-<:/t^/V)-8-[(2-T5 / ^^i^^ n^drV/^)T^ 
10 (5 3 8) l-(2-{4-[(y ^/l';^/P7j^^/P)T^ y]-:7:^^/W'}-:3i^7P)-3-7«^/P-7-( 
2-p« ^/l'-5-:7/k;:*-n^Vv?/U)-8-[(2-T 5: 7 iXi^ n^drv^yk) T 5: / ] ^i^i^^^^ 

(5 3 9) l-{2-[4-(T^ y :^/V:^^=yW)-:7:tc^/U']-ai^/H-3-y ^/l^-7-(2-7<^/l^ 
-5->'/^:^a^>'-i?/^)-8-C(2-T5: T 5: 7 ] ^f-^/^^ 

(5 4 0) l-{2-[4-(7<9^/^T5 y :^/^7}^^-/V)-:7a^^/^]-ji5^/H-3-y 5^/^-7-(2- 

15 y ^/^-5-:7/^^ci -8-[ (2-t 5; y o 7* 5: y ] =3rf- 

(541) 1- {2- [4- ( v^^ =}-}Vr 5: y >57 71^4?=/^) -:7 oi r^/U] -^^/H -3-y ^/V-7- ( 
2-y ^/l'-5-7/^:^a^;Xv^/k)-8-[ (2-T 5: y ^Xi^ n^drv-/^) T 5: y ] 

(5 4 2) l-{2-[4-(T5: y >^/V7J^-7l/)-:7^r^/^]-al^7H-3-y ^/k-7-(2-y 5^/1/ 
-5-:7/I/;f t3-<i/i;=7l/)-8-[(2-T 5 y n^dev'yi/)7'^ y]drf->'^:/ 
20 (5 4 3) l-{2-[4-(y J-}VT % y >'^/k7iN^/k)-:7a^::^/k]-^9^/H-3-y ^yW7-(2- 

y ^/i-s-:^/^;^^ ^^'f^/H -8-c (2-r 5: y v-^^ n -ix/w) r 5: y ] ^^rf-^'f^:/ 
(544) 1- {2- [4- ( v^y ^7^T 5 y /^>^^^y^-) -:7 ^ r^/u-] -ai^yu-} -3-y ^71-7- ( 

2-y ^/k-5-:7/l/;^a^^v^/l^)-8-[(2-T 5 y ^^^%y)V)T % / '[^^l^^l^ 
(5 4 5) l-[3- (J^ h ;V-^=-/V) -':fxi fcVH-3-y f^/W7- (2-y 9^/^-5- 7/1--::^ 

25 P ^ V v^/k) -8- [ (2-T 5: y v'iJ' n ^=3^ iz/k) T ^ y ] ^f" V 

(5 4 6) 1- [2- (3, 4-i^y 5^/W:7 ^/l^) -a^^/l^] -3-y ^/W7- (2-y ^/W5-:7/k 

;^-n-<::x-«^^p)-8-[(2-T5; y iXiJ^ a^^v'/i/)T5; y]drf-:/^:x 

(5 4 7) l-[2-(2-:77l/;rn-5-^ n n-:yji /I/) -rc ^71/] -3-y 5^71^-7- (2-y ^/k- 
5-:7/k;^n^^^^/k)-8-[ (2-T 5 y ""y-^ n^^-y;v) T ^ y ] dri?-^^^^ 
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(5 4 8) l-[2-(3, 5—J?i h ^v'-:7 j^^/V)-J^^yI/]-3-7« ^/l-7-(2-7< ^/l^-5-:7 

^>^-J/U) -8-[ (2-T 5 y v-iJ' t3 ^^-^/U) T ^ / ] 
5 ( 5 5 0 ) l-[2-(t° P v^:/-3-l'/^)-^^/^]-3-p« 5^/^-7- (2- p< ^71^- 5- 7/1^;^ a ^ 
>'v^/^)-8-[ (2-T 5: y p^^rv'/l^) T 5: / ] =3r1^:x9^^ 

(5 5 1) l-[4-:7cj^:=i/W^^y^]-3-7«^/V'-7-(2-^^yW5-:7/^;^i3--^:>'e^/P)-8- 
[ (2-T 5: y v^i^ n v-zu-) r 5 7 ] =3rf- V^^/ 

(5 5 2) l-(2-:7rc^/v^/i-:7T— /^-^^/i^)-3-y ^/W7-(2-y ^/W5-7/^;^n 
10 ^i/v^/V)-8-[(2-T5; / v-i^ n-^dri//U')T5: /]=3ri^^^V 

(5 5 3) 1- (2- :7 C31 — /l^;^ ^ ^/l') -3- ^ (2- ^ 7 /V:^ n 

•^i/v^/l^)-8-[(2-T^ y iXi^ a^^>://P)T^ / 
(5 5 4) l-(2-::7j,:x/p;:<./i^7iNc:^/P-ji^/P)-3-y ^/W7-(2-y^/l-'-B->'/V';^a-< 

>^v'/^)-8-[(2-T ^ y P^^v^/l/)T^ y]^f->^9^^^ 
15 (5 5 5) l-[2-(3-:7/k;:^-D-:7 3i::^/l')-2-::^=3ry-^^7k]-3-y ^yU-7-(2-y 

5->'/P:^n^^^-:;?yl^)-8-[ (2-T 5; y i/^J^ n^drv^/l^) T ^ y ] =3rf-:x^i/ 
(5 5 6) 1- [2- (S-iJ' n n -:7 oi ^71-) -2-^^ y-a^J-;V'\ -3-y ^71^-7- (2-y ^/^-5- 

:7/^;^o-<Vv^7^)-8-[(2-T ^ y v'iJ' n-^dr-^^/U) 7- ^ / ] def->'^>' 
(5 5 7) l-[2-(3-:/n^-:7rc^/i^)-2-;^dry-ni^y^]-3-y ^/i'-7-(2-y ^/WB- 

(5 5 8) 1- [2- (3-y '9'7V-y^:^}v) -2-:^^ y-a^^7V]-3-y ^/v-7- (2-y ^/ws- 

:77k;e-n^>'v?/V)-8-[(2-T 5 y v'i^' n^^^>'7^)T 5: y ]=35^i^V^:/ 
(5 5 9) l-[2-(3-b y y/V::^ay^/wyrc^/^)-2-;^^y-Ji^7^]-3-y ^/i/-7- 

(2-y ^;v~h-y;virxi^^^-J>;v) -8- [ (2-T 5; y iXi^ n ^^-y;V) T 3: y ] ^f-^'^^^' 
25 ( 5 6 0 ) 1- [2- (2-y 3^ ::^7^) -2-:^-dr y-3i^/l^]-3-y ^/V-7- (2-y ^/W5- 

:7/^^n ^^^-:^/k) -8- [ (2-T ^ y iy ^ a --^dr^x/P-) T 5 y ] ^f - 
(5 6 1) l-[2-(3— :;i':7/^;rny b=3rv'-:7^=/^)-2-;^dry-ai^/k]-3-y ^/l^-y- 

(2-y^/i/-5-:7/i/:^n^^-:;^7P-)-8-[(2-T 5: y iXiJ^ n-^dri/7i/)r ^ y]=3t=-i^:/^i/ 

(5 6 2) l-[2-(3-M; 7/k;ray h =3{.v'-:7^^/k)-2-::r=3^y-^^7^]-3-y ^/k- 
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5 8 

7-(2-^^/^-5-:7/^;^n^>'v^7k)-8-[(2-T ^ / iy^ n^^iy/U)T 5^ y l^-^>"f- 
(5 6 3) l-[2-(.3-:x. Y^Zy-:7 a:.^/U)-2-:t^y-^^;Ul-3-?l^/U-7-(2-yi^/U- 

5-:7/v;^n^;xv^/^)-8-[ (2-T 5; y v-^ V2^e^-zy/u) T ^ / ] ^f-^-^^- 

5 (5 6 4) l-[2-(3— fyr/a t;Vl^;e-drv^-:7 3^ :z^/P)-2-;:^-^y-3i^/l/] -3- 7< 9^/1^-7- 
(2-?^ ^/l/-5-:7y>;^i=z-<^v?/H-8-[ (2-r 5: 7 n^:3f :X/k) T 5; / ] 

(5 6 5) l-[2-(3-i^i5' n lf/^::^d{^i/-:7cn:=l/^)-2-;:^-^y-^^/^]-3-7^^/^-- 
7-(2-y =^;V-E-^ 71^:^X2 y<lyx>;V)-B-i(.2-T ^ J v-^J^ o^df^ix/v) T 5 7 ]=3ri^V^ 

10 (5 6 6) l-[2-(3-v'i^ ^^>'^/^;^^v--:7a^:=l/^')-2-:^^y-^^/^]-3-;^^/^- 
7-(2-7« ^/^-5-:7/l^;d-n^:/v^7^)-8-[(2-T 5: J n^drv^/k) T 5; y ] 

(5 6 7) l-[2-(3-=y>^ t3:7"a tVPy fdrv^-:7a^c=^/V')-2-;e-^y-::»^^/V]-3-y ^ 

/^-7-(2-y ^/i/-5-:7/i^::rn^:/-:y7^)-8-[(2-T5: y v'iJ^ p-^=^v^yi')T5: yj^i^-:/ 

15 

(5 6 8) 1- {2- [3- (2, 2, 2- h 3 -7 )V-^^^Y^-y)-'7 a:^=^;V'\-2-:^^V-^^;V\-2, 

(5 6 9) l-[2-(4-t Kt3dr-i/-:7:t-/P)-2-;:^^y-^^/l/]-3-y 9^/1— 7-(2-y ^ 
20 /W5-:7/l^;rn^>'v?7V')-8-[(2-T 5; y n^^->'7^) T ^ y ] ^^ei?-:/^^/ 

(5 7 0) l-{2-[3-(y^/V';;57/k7js=/VT^ y)-:7;:,^^/H-2-;^^y-:3i^/l^}-3-y 
9^7V-7-(2-y ^/V-5-:7/^:^n^Vi^7l-)-8-[(2-T 5 y i/^ n^=3{^iy7l.-)r 5 y 
y=ty 

25 ( 5 7 1) l-{2-[3-(T5 y:*/^7K:^/^r 5: y)-:7ci^r^/k]-2-:^=3ey-rc^y^}-3-pt 
^/V-7-(2-y ^/W5-:7/k;rn^^^v?/k)-8-[(2-T ^ y v-^J^ a^^rv'/v-) T ^ y ] =¥i^ 

(5 7 2) l-{2-[3-(y5^7kT$y:^7/I/7iK:^/^r 5y)-:7c3i^7l^]-2-:r=3s-y-ai^7^} 
-3-y ^71^-7- (2-y ^jV-%--7jV^xi^yV^jV)-Q-li2~T % y v-^ n^ds^^y/k) T 5: y 
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5 9 

(5 7 3) l-{2-i3-ii^^^/UT^ y tf/\^:^=^/UT^ y)-yaL^/U2-2-:^^y-^^ 

5 (5 7 4) l-{2-[3-(y^/Uy^/Uy^~/UT ^ y)--^ a:i=^/V2-2-:t^y-=r-^M- 

'^;V-l-{2-y =}-;V-^--7 ;vyr^^lyV'jV)-'&-l{2-T X / xi^^iy/V) T 5: y ] ^f- 

(5 7 5) l-{2-[3-(T 5: /;^/^7f:c=:7k)-:7rc^/l^]-2-;r^y-J^^/W-3-^ 9^71^-7- 
(2-y =^;V-B-'y;V:;^n^ly-JM-Q-i (2-T 5: / t2^=3{.,>^yl/) 7- ^ / ] ^^i^^iy 
10 (5 7 6) l-{2-[3-(y /-X/l/7}Nrz/l.)-:7 jir^7l/]-2-::d-^y-^^yW- 3-y 

^/^-7-(2-y ^/W5-:7/k;rP-^^v=/^)-8-[(2-T 5: 7 v'i5' n^deixyk) T 5: 7 ] 

(5 7 7) l-{2-[3-(i^^^7V'r 5 y >^7V7}K— yi.')-:7:3^=7^]-2-;^^y-:3i^7l^}- 3- 
y ^/^-7-(2-y '^;v-b-y/V^u^i^-J'/v)-8-i (2-T 5; y v^y n^d^v'/l^) T 5 y ] =^ 
15 -^^^f-ly 

(5 7 8) 1- [2- (3-3i^rz/k-:7 ^ -/i^) -2-::e-=3e y-zc^/W]-3-y ^/W7- (2-y =^JV- 

^-■y/v:t n :/-:;'7V) -s- [ (2-T ^ y n --dr -^jv) T 5 y ] =35^ 1^ >- 

(5 7 9) l-[2-(3->'Ty-:7ccn/l.)-2-;^dpy-ac^/k]-3-y^/I^-7-(2-y ^71.-5- 
:7/k;t-a^^v^yk)-8-[(2-T ^ y n-\driy7k)T ^ y]^1^:/9=■>' 
20 ( 5 8 0) l-{2-[3-(T5:y;^/l'7}?:=i/L)-:7a^^/k]-2-^=3^y-ai^/H-3-y^/W7- 

(2-y ^/w5-:y/i^::rn^>'i;i^/U')-8-[(2-T ^ y -jy^ u^^^^/v) t 5: y 
(5 8 1) i-{2-[3-(y^/^T^y;57/k7}^^:^/U')-^rc^/U']-2-:^^y-cc^/i/}-3-y 

'^/W7- (2-y ^/V-5-:7/V;^n^>'v5/V) -8-[ (2-T ^ / v^y p ^^^^/V) t 5: y ] 

25 (5 8 2) l-{2-[3-(v'y ^yl^T^ y:5^7/^'>!K:=^/^)-:7^::^/^]-2-;r^y-^^/W-3- 
y ^/w7-(2-y ^/V'-5-:7/i';^a^>^i:;5/k)-8-[(2-T 5: y i/y n^d^ix/^) t 5: y ] ^ 

(5 8 3) l-{2-\Z-<^y=f-jVy.)V'7r^fV)-yauC=.;V\-2-^-^y-:^^lV]-?,-y^;V- 

7-(2-y ^7i--5-:7/ix-;^a^vi?7k)-8-E(2-T 5; / n^=3r-<y/^) T 3: yl^^i^f- 
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7-(2-;^ ^/W5-:7/^;^a^^/>?/V)-8-[(2-T 5: / v-^ vi^^-yjV) T%J'\ ^^l^^ 

5 (5 8 5) \-{2-i'i-{:/^=^jV7.}Vi^=:.jv)-^ zr.=.;V\-'l-:^^V-=^=f-M-'i-^^^l^-l- 
(2-^ ^/u-5-:7/^;^a^:xv^yW)-8-[ (2-T 5; y v-y n^^v^/v-) T 5; / ] ^f-^^^^^ 
(5 8 6) l-[2-(3, 5-v^y^/W:7:i. c:^/V)-2-;^=3ey-^^y^] -3-^^/1^-7- (2-y^ 
/V-5-y/l';^T3^^/-S;?7^)-8-[(2-T 5: y a^drv-/^) r 5: /] ^i^-v^:/ 

(5 8 7) l-[2-(3-yyl-;^n-5-y ^/l/-ycn:=^/l/)-2-^^y-^^/p]-3-y ^yl/-7-( 

10 2-y ^yU'-5-:7yv;:^c2-<y'v?7ix)-8-[(2-T 5: y v^i^ i=2^^v'/^)T5: y]^i^>-5^:/ 

(5 8 8) l-[2-( t° y y-ac^/^]-3-y ^/k-7-(2-y 

/l';^- n ^ >' v?/U) -8- [ (2-r ^ y v^i^ a ^=3?- iy/l^) T ^ / ] =3r f - 

(5 8 9) l-[2-(:7^:/-2— r/^)-2-;^=3ry-^^7P]-3-y^7l.-7_(2-y^yl.-5-:y/U 
;^n^^v^7l/) -8-[ (2-T 5 y n^:3r v-/^) T 5 y ] driJ-y^y 
15 (5 9 0) l-[2-(5^:^y^y-2-'f 7l')-2-;^^y-a^^/l']-3-y ^yk-7-(2-y ^/W5- 

y7k;^n^yi;f/v)-8-[(2-T^ / i/i^ n^^v'/p)T5 y3^i^^^^y 
( 5 9 1 ) 1- [2- {=f-TV—;v-2-y{ )v) -2-:t^ y-:3^^/i-]-3-y (2- y 9^/1^-5- 
y/v;^n-^yv?/i/)-8-[(2-T 5: y v'iJ' n'^dr-y/k) 7- 5; y ]:3rf-y^y 

(5 9 2) l-[2-(^ry— 7W5-^/l/)-2-;^^y-rti9^7l/]-3-y 9^/l.-7-(2-y 
20 y/^;^P-<y'v'/^)-8-[(2-T5 y v'iJ' n^drv'/P')T^ y]dr1^>^5^:/ 

(5 9 3) 1- [2- (^ry— /l'-4-'l' M -2-:^^ y-ac^/k]-3-y ^/W7- (2-y 

n ^vs?/^) -8- [ (2-T 5 y n ^dei//v) T 5 y ] y 

(5 9 4) 1- (2-y — /^-2- 1 K n ^ y - jz^/k) -3-y (2- y ^7k-5- 

y/^;^a^y>>/i-)-8-[(2-T5: y v-^ i=2-^=3f.v'/V')T^ y]=35-f-y^y 
25 (5 9 5) l-(2- 17^^/1^-2-^ b^W 5: 7-:i^^/^)-3-7«^7W7-(2-y^/V-5-:7 
/l-:^n^y-:?/l-)-8-[ (2-T ^ / v^:^ n^df-y/i^) T ^ 7 ] '3ri^y^y 
(5 9 6) l-(2-:^-df y-yt3t:Vk)-3-y ^/^-7-(2-y9^/^'-5-y/^-:^^^y^;=/^-)-8- 
[(2-r ^ y -^iJ^ u^driyyi/)T^ y]=3ri^y^y 

(597) 1- (2-^dr y-y'^/i/) -3-?{ ^/k-7- (2-y ^/k-5-y n ^y v^/p-) -8- [ ( 
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(5 9 8) 1- (3-p< ^/W2-;^dr y-zf^/iy) -3-7^ ^/W7- ^/V-5-:7/U';^ n 
$^/^)-8-[ (2-T ^ / iy^ n^^iy/u) T 5: y ] ^1h>'^i/ 
(5 9 9) 1- (2-v^iJ' P :/t3 tVW-2-;e-=3r -3-^ (2-^ ^/WS-iy/l' 

5 ;^n^>'v^yW-8-[(2-T5: y -^^i^ n^e^iyjU)T ^ J 

(6 0 0) l-(2—>^ n^=^iX/k-2-;^^y-^^/^)-3-y ^/W7-(2-7« ^/^-5-:7y^ 
:t CI ^>'i;?7W) -8- [ (2-T 5: y a --=3^ ix/P) T ^ y ] =3rf - 
(601) 1- (S-v'y =f-/l^T ^ y -2, 3-v?;^=3r y-r/n fcVl/) -3-y ^/W7- (2-y 

10 (6 0 2) l-[3-(h°^iJ v?^-W/l-)-2,3-v>^dry-:7°n t:V^]-3-y ^/W-7-(2-y 
5^7W5-:7/k:^n^:/v5/^)-8-[(2-T 3: y i^y n^driyyk)r 5: y ]=3rihv^i/ 

(6 0 3) 1- (2-:7 =/^-2- 1 K n ^ v^-:^^^^/!^) -3-y ^/P-7- (2- y f^/W5-:7/l^;:e- 
n ^ v'/t') -8- [ (2-T 5 y v-^ m^^iy/u) T 5: y ] =3ri^ 
(6 0 4) l-(2-:7ai^/l/-2-t Kn^>^-::7"n tVP) -3-^5^/1^-7- (2-y^yl/-5-:y 71/ 
15 :tu^:yi;^M-8-i(.2-T ^ y iy^ o^drv^y^)r 3: y]^f->^>' 
(605) i-(2-:7a.=:7i'-2-y f :3pix-3^^/P)-3-y ^/w7-(2-y ^/p-5-:y/w;^o 
^>'v^/V')-8-[(2-r 5: y v'i5' n^drv^/i^) T ^ y ] ^1?-^/^^/ 
(6 0 6) 1- [ ( =3r P :y-4-^ /u) y ^/i/] -3- y 5^71^-7- (2- y ^71—5- :7 /v;^ n v 

v^/l/) -8- [ (2-T ^ y y n ^dr -i/yl/) T S; y ] df-f - ly 

20 ( 6 0 7 ) 1- [ (5-y ^/w^ y drih y'— /i/-3-^ /^) y ^/^] -3-y ^71^-7- (2-y 

-r77l/;e-i3^:Xv'/V')-8-[(2-T5:y v'i^ n^53pv'/l/)T^ y]=ari^>'^>' 
( 6 0 8 ) 1-C (:r^f-y— /^-2-'l' 7U) y ^7l/]-3-y =f-;V-l- (2-y ^/l/-5-:y/l/:^n^ 

>-i^Vk)-8-[(2-T3 y t^y o-^art^/i/)T^ y]^f-^^>- 
( 6 0 9 ) 1- [ (iH-^ ^-i^'y— /P-3— r /v-) y ^/i/j-s-y ^/w7-(2-y 'f-jv-^-yjv^ 

25 n >- v^/lx-) -8- [ (2-T %J-y-;7Xi ^^^^yjV) T 5; y ] ^f - :/ 

(6 10) l-[(5-:7/k;e-n— <^y[d]^y^Ty— /W3— r/l^)y^/^]-3-y^/^-7- 
(2-y ^/^-5-r7/^;^C2^i/>:;>/P)-8-[(2-T 5: y v-y n^^v'7i/)T s: y]^i;^>'^^ 
(6 1 1) i-[(5-y7i/;rD-^>'y'[d]^ y^f-y— /w3-^7k)y ^7^]-3-y ^/i/-7- 
(2-y ^/w5-:7/k^n-<:/>:;f/i.)-8-[(2-T ^ y n^df-^:^/^) t 5 y ] =3f-f-:/^;/ 
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(6 12) l-[(5-7f 9^/1— ^^-y^Ldl-Y y^f-y— /^-3-l'/^)^^/V']-3-;^^/k-7-(2 

=f-/u-5-y -8-[ (2-T 5: / i^iJ^ u^^z^/u) T 5; y ] df-f-;^^;x 

( 6 1 3 ) l-[ (5-7< ^/l— <>-y [d] ^ yf-T y—/U-3-^ /V) 7« ^/^]-3-7« ^/W7- (2 

5 (6 14) l-(2-iy^ x:t^^-y/U-a:.^/U)-3-pi^;U-7-(.2~yi^/U-5-y^U^ti^:yi:^ 

/^)-8-[(2-T ^ y -y^ n^=3p<x/^)T 5: /] 

(6 1 5) l-[2-(2-v^:7^^:^ny b ^iy-:y :3ic:^/V')-:2i^/U]-3-y ^/k-7-(2-y 9=-/V 

(6 1 6) i-[2-(2—:;':y/^;tt3y h^->'-y=^=^/u)-2-:^^y-a:.^/i.-]-3-^^/u-7- 
10 (2-^^yw5-y7i-;t-n^>'v^7i/)-8-[(2-T 5: y -yy n^deiy/p)T3; yj^^rf-^^^^^ 

(6 17) 1-[2-(2-M; y/P;rny h^->-^z,^c=./V)-2-:t^y-^^/]y:\-3-y^/U- 
7-(2-y ^/W5-y7^;^n^>'->^/k)-8-[(2-T ^ y v-y n^^i//l-)T 5 y ]'¥1^:y^ 

(6 1 8) i-[2-(-r yy'y-4-^/i-)-2-;r^y-::ii^/^]-3-y ^/i/-7-(2-y ^/i-s-y 

15 /l';^ a ^ ^^v^/k) -8- [ (2-7' 5; y y n -jx/l^) T 3: y ] =3rf - >- 

(6 19) l-[2-(^yy[l,3]v^:*-^y— f/W')-2-;e-:3ry-3i^/^]-3-y^7W7 

-(2-y^/l'-5-:7/l^;^n^>'i;?/^)-8-[(2-r 5: y i/y n^drv'/k)T5: y]^i^^^>' 
(6 2 0) l-[2~i2,2-i^^/U:tr:t-^yy^[U 32i^:^^y—/U-4-4 /^)-2-:t^y-^ 

^/U]-3-y 9^/^-7-(2-y 9^/k-5-y/l/;rn^:/v^yP)-8-[(2-T 5: y v^y n^drv^/l-') 

20 yj^Sff-y^i-- 

(621) 1- [2- (•:h y h -1— r /1-) -2-;t y-a^f=-/p] -s- y ^71-7- (2- y :7 /i^ 
:^ a -8- [ (2-T ^ y -Jxy p ^=3rV7W) T 5 y ] =3ri?- V 

(6 2 2) i-[2-(2-< yyu \fjv-'y^=.;v)-2-yr-^y-zx.^)V\-?>-y^}V-i-{2~y 
^7W5-y/u^a^^^i^/u)-8-[(2-T^ y -yy n^dr>x/p)T3: y]^f-y^y 

25 ( 6 2 3 ) l-[2- (2-^/y P \f ;V-^ a:.zz. ;V) -2-yr^ y-ai^7H-3-y ^/W7- (2- 

y f^7U'-5-y7^;^n^>'5<>7i')-8-[(2-r 3: y -:xy x:t^^ty;v) t ^ y ]^f-:^^y 

(6 24) 1- [2- (2-=yy n^ly^;V-'7 -2-yr^ y-oa f^/i^] -3-;^ f-jV-l- (2- 

y ^7^-5-y7^;^n-<>'v^7^)-8-[(2-T^ y v-y n^dr^^/k)/'^ y]=arf-y9^y 
(6 2 5) l-[2-(2-y3^^7k-yci^^7^)-2-:^=¥y-3i^7l/]-3-y ^7^-7-(2-y f^7W 
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5- :7 P v^/l-) -8-[(2-T ^ y i^^ -yjV) 
(6 2 6) l-[2-(2-v'^ n--^>-^/U7{ Y^iy-y :^:=^M-2-:^^y-:x.^/u2-3-pi'f- 

5 (6 2 7) l-(3-7^rr7k-2-^^y-:/n tVl/)-3-7<^/^-7-(2-p« ^/l'-5-v'/l^:^n 
-8-[ (2-T ^ y -JXi^ u T ^ / ] ^ 
(6 2 8) l-(3-7aic:^/^-3-;^^ y-:7"t3 fc;Vl')-3-7< ^/U'-7-(2-^ ^/P-5->'/W:^t2 

v^/l^) -8- [ (2-T $ y n ^dr iz/l^) T 5 7 ] ^i?- ^ 
(6 2 9) l-[2-(2-7<^/l^T ^ /-:7cn^/H-2-;r=3ry-^^/l^]-3-7 5^/W7-(2-;^ 
10 ^/P-5-:7/P;^i=r^i/v^/l-)-8-[(2-T 5: / v:i^^->'Jl^)T ^ ^l^^l^^'^ 

(6 3 0) 1- {2- [2- Oi-iyT y y ^/WN-y ^y)-y^ =/H -2-;^=3e y-a^^ 

/W-3-7«^/^-7-(2-7< 'f-/U-S--:7 /U:tn^l^i^/U)-8-l(2-T 5 7 ci^^v/-/k)T 

(6 3 1) l-[2-(2->^T/y 9^/l/T5 /-:7:3lr^/^-)-2-;r^y-^^/^]-3-7^/W- 
15 (2-7 ^yk-5-:7/^;ra^:/v?7^)-8-[ (2-T ^ 7 iy^ u^^iy/U) T 5: 7 ] drf-;x^;x 
(6 3 2) l-(2-{2-[(7 h^v':^;/^?}?^^^) 7^/l^T^ 7]-:7cr^— /W-2-:^^y-^ 
^/P')-3-7 ^/W7-(2-7 ^/W5-:77k;^n^i/v?/k)-8-[ (2-T 5: 7 v'i?' n^^i^/U) 
T^ 7]=3^f-:x^^- 
(6 3 3) 1-[2-(2-7^/I/:^^^7}n^/VT5 7-:7^::n7l.)-2-::^dry-^^7l/]-3-7^ 
20 /W7-(2-7f^/W5-:7/^;rn^^v'/k)-8-[(2-T5; 7-^i5^ n^^->/k)T5; 7]=¥f-^ 

(6 3 4) l-[2-(3-7^/^T5: 7-:7cc=/V)-2-;^=3^^y-^^/k]-3-7^/^-7-(2-7 

^/W5-:7/^;^a.^^v?/l/)-8-[(2-T 5; 7 v-^ a-^^v-/k)T ^ 7]^f->"^^ 
(6 3 5) l-{2-[3-(N-^7T7 7^/WN-7^/W-T^ 7)-^^=/^]-2-;^dry-;c^ 
25 /H-3-7 ^7W7-(2-7 '^fV-h-yjvyru^l/^J>)V')-8-\.{.2-r % 7 v-zl^) T 

^ 7]=^rf->-^>' 
(6 3 6) l-(2-{3-[(i?7^/V'T^ 7);^/V7Jn^/PT5: 7]-::7ai::^/W-2-;r=¥y-^ 

^/^)-3-7 ^/W7-(2-7 9^7l/-5-y/l/;^t2-<:/v?yU)-8-[(2-T ^ 7 v'iJ' p^drv'/k) 

T^7]^f-i^^>- 
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6 4 

(6 3 7) l-{2-{3-[(,-^/Uyi^]) 1^-4-4 /u) :^/uyi^:^/UT ^ y^-y y- 

(6 3 8) l-[2-(3-r 5 y :^/V'7f:c:^/^r ^ y-:7rnc:^/V)-2-;^dpy-az^/l.]-3-;^^ 
5 /U-7- (2-p< ^/W5-:7 yl-:^ n ^ -8- [ (2-T 5; 7 iXiJ^ n ^:3r v'/U') T 5; / ] =35^f - V 

(6 3 9) l-[2-(3-^^/V>'./l-7i^c=^/PT5: y-:7^:=^/U')-2-:^^y-^^7V]-3-p«^ 
/Ty-7-(2-y^ ^/W5->'7V;e-n^>'i;^7^)-8-[ (2-r ^ 7 v^iJ^ n^^ix/V-) T 3: / ] =3ri^ V 

10 (6 4 0) l-[2-(3— f y:7"c3 t;Vl-;^/l'3i^-/^T^ 7-:7:x;-/P)-2-;^^y-^^/W]-3 
5^/1^-7- (2-;^ ^/P-5-:7/V;r n^^^v?/k)-8-[ (2-T ^ y i/iJ' n ^^iy/U) T 5 7 ] 

(6 4 1) l-{2-[3-(2-;^^y— r 5:^?^i/!J V-W/l-)-:7:i;:=i/l-]-2-;^=3ry-a::^/lx} 
-3-;^ ^/k-7-(2-y 9^/^-5-:7/^;^n^^^v?yl/)-8-[ (2-T ^ 7 n^^-yjU) T ^ / 
15 J^f-^'^^^' 

(6 4 2) l-{2-[3-i3-;^^/U-2-:t^y--f ]) :^=.M-2-:^ 

i^y-zs:. ^/U} -3- y "f-lV-l- (2- p< ^/W5- 37 /V;^- xi^y v?7k) -8- [ (2-T 5: / v- U 
^ariX/k) T 5: y ] ^arf-^-^^- 

(6 4 3) l-{2-[3-(3-y^7W2, 5-v^;e-dry-i' 5i5?'yiJ v^:/-l— r/I/)-:7ai=7l/]-2 

20 -;r=3j^y-^^/W-3-y^/w7-(2-p<5=-/v-5-:77k::rn^;xv^/i^)-8-[(2-T5: y -v/:^ a 
^=3rix/p) T 5 / ] 

(6 4 4) i-{2-[3-(3-y 5^/w2, ^-^Jir^y-^ 5: iS^y y i;?^-W7^)-:7 3ic^/i-]-2 

y-^9^/H -3-y ^/wy- (2-y ^/W5-7yk;:^-a^i/v^/^) -8-[ (2-T 5: y a 
^^>^/P) T ^ y ] =3rf-^/^^^ 
25 ( 6 4 5 ) 1- [ (1-y ^/V-2-::rdr y-1, 2-":? t K P y U 71^) y ^fV\ -3-y ^ 

/P-7-(2-y ^/P-5-:7/^;tn^>'-i^/l')-8-[ (2-T 5: y tXi? P^^-$//l') T ^ y ] f-^ 

(6 4 6) l-[(2-::r=3ry-l, Kn-=3r-:hy U :/-4— T/l^) y ^7l/]-3-y ^/W7-(2 

-y ^/P'-5-y/i^;^a^^t^/i/)-8-[(2-T3; y-:/i5^ n^=35^->'/k)T3: y]=¥f->'f=-^ 
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6 5 

(6 4 7) l-[(l-p«9=-/W-2-;e-=3^y-l,2-i;>t KTn-=3r:^y y f yl^) 7« ^yi^j-S-^ 

(6 4 8) l-[(2-v^Ty-^:7i$' V>--l-^/V')7«5^7^]-3-p<^/U-7-(2-7«^/W5-:7 

(6 4 9) i-[(6-v'Ty-t-:7^ 1/^-1-^ /k)y^7k]-3-y^/U'-7-(2-y^/w5-y 

/U;^ o v?/^) -8- [ (2-T 5: / i/i5' C2 ^^^-y/u) T ^ / ] 

(6 5 0) i-[(5-v'ry-'^:7i5' vi/-W/k)y^7^]-3-y^yi^7-(2-y ^/w5-:7 
10 (651) i-[(8-y ^^u-^ y^y V y ^^-/v-i-s-y ^/w7-(2-y ^/i-s- 

(6 5 2) 1- [ (5-v^T y --f y =35- y y ^-i-f /v) y ^/u} -s-y ^/W7- (2-y ^/W5- 

(6 5 3) i-[(5-T^ y r y=3ry y >^-w/^)y9^/H-3-y5^/p-7-(2- 

15 y ^7^-5-:7yk:^n^>'i;=yl^)-8-[ (2-T ^ y -^iJ^ a-^df T 5: y ] =3rf->-^:/ 

(6 54) 1- [ (5-T 5 y /i^tJn — y ^ y y v-1-^ /u) y ^yp] -s- y '^/u-i- (2- 
y ^7^-5-:7/k;rn^;xv';k)-8-[ (2-T 5; y v^^j^ n^d^v-^^) T 5: y ] ^•y->'^;x 

(6 5 5) i-[(5-y ydj^y y v-i-^/i-)y^7k]-3-y 5=•/^-7-(2- 

y ^7i/-5-:y7i/:^n^^v^/k)-8-[(2-T 5 y -iXi^ n^dr^/yl/)T^ y ]=3rf->-^V 
20 (6 5 6) i-[(5-y^/^;^/i^7tNrz/wT3:y-f y=3fy y ^-w;^)y ^/w3-3-y 9^/1^ 

-7-(2-y ^/P-5-:7/k;^n^:/i;?/U')-8-[ (2-T ^ y v'iJ' n^^v'/V) T 5 y ] ^l^^'^ 

(6 5 7) i-[(5-y / y :/-W/i/)y ^/^]-3-y ^/w7-(2-y^7W5 

-7/P;^a^Vv'/V)-8-C(2-T5: y iyy pz^drv^/k)^^; y]=ari^>-^>- 
25 (6 5 8) i-[(6-y Y^-y-^y^y y :/-w/i')y ^/k]-3-y^/w7-(2-y^/w5 
-:7/^:^t3'<>'^;^/^)-8-[(2-T 5 y -j^iJ^ T3^a{-v/v) T 5 y]^if^/^i^ 
(6 5 9) i-[(7-y ^/i-;^/i-7}nc^/i-T5 y--r y=¥y y ^^-\-^ iv) y^^;V\-?,-y^;v 

-7- (2-y ^7^-5-77k^n^i/v^yk)-8-[ (2-T 5: y v^iJ' n^drv-yl/) T 5: y ] 
1^ 
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6 6 

(6 6 0) l-[ (7->T / y / y f 7« (2-^ ^/W5- 

( 6 6 1 ) 1- [ (7-T ^ y y =3r y u 71/) y ^/i^] -3-y 5^/v-7- (2- 

y ^/V'-5-7/v;t-i3-<:/i>/^)-8-[(2-T ^ y v-y a-^-^v-/^) T ^ y ] ^f-^-^^- 

5 (6 6 2) l-[2-(2-T y n^->'-y3^^/V)-2-::e-^y-^9^/U]-3-y ^yW7-(2-y ^ 
jV-^-ZflV:^ vi^:y-J}V) -8- [ (2-T 5: J i/y n v'/k) T 5; y ] ^^rf" >'^;x 
(6 6 3) l-[2-(3-{[(^7l'7j>lJ >'-4— t'/I^):^/^4?^/V']y h ^->'}-:7 ci.::^/V')-2-:^ 

;3r y ^/v-] -3- y (2- y ^/W5- :7 71^::^ n ^ V v'/p) -8- [ (2-T 5: y -jy y o ^ 

=3f i//p) T ^ y ] -y- 

10 (6 6 4) y-^-y-y z^:=:-;V)-2-:^^)/-^=}-7V\-'i-:^^7V-l- 

(2-y '^/U-5-y/U:^u^:yiy'jU)-8-[(2-T ^ J -y^ xi^-^-y}V) T 5: y ] =^f-^^^> 

(6 6 5) i-[2-(3-y ^/i^;^7i^:7T^/^y h=¥iy-:7^^/i^)-2-:^^y-^^/^]-3- 
y ^/w7-(2-y ^jiv-h-'p jiv:^xi^y-j;v)-'&-i(:2.-T ^ y ct^dpi^yp) T 5: y ] =3?^ 

15 (6 6 6) i-[2-(3-y ^/i^;^7v:y^ ^/1/y ^^->'-:7a^^/^')-2-;4-^y-^^/^]-3- 
y ^71^-7- (2-y ^/W-B-r^/l';^ a ^y-J'jV) -8- [ (2-T 5; J -y^ n ix/l-) T 5 y ] =3r 
^y=f-y 

(6 6 7) i-[2-(3-y ^/i/;^7V7jN^7^y b:35^.>--;7^-/u)-2-^af y-^^/v]-3-y 

9^7^-7-(2-y ^7W5-:7/L';^n'Oiy/^)-8-[ (2-T 5: y v^y n^drix/k) T 5: y ] dr-y- 

20 :/^>' 

(6 6 8) l-[2-(2-;^^y-2, 3-v=fc '^xi-^y^/:;^^^^/—;V-A.-^;V)-2-^-^V- 

ai^7^]-3-y ^7W7-(2-y "f-jv-z-y ;virxi^y-j;v)-8-\.{:i-7 5: y v'y x^y^^-yjv 

(6 6 9) l-[2-(2-;^=3ry-2,3-v^t Kn-lH-^;xyV ^ yV— /W-W/W) -2-;^^ 

25 y-rc^7^]-3-y ^/w7-(2-y ^/^-5-y/^;^n^^^>:y/v)-8-[ (2-T 5 y i^y 
ix/WT^ y]=¥i^:/^>' 

(6 7 0) l-[2-(l-y ^/W2-::^=3ry-2,3-v^t Kn-lH-^^yV ^ yV— /l^-W/U- 

)-2-;a-=3ry-^^7H-3-y ^/i'-7-(2-y ^7W5-y7^;^n^>^-:y/k)-8-[(2-T 5: y v 
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6 7 

(6 7 1) l-[2-(l,3-i^;^^/l--2-;^^y-2,3-v^t Fn-lH-^^^yV 5: i^^V*— /W-4- 

(6 7 2) l-[2-(lH— SliJ'^^/— /l--4-'l'/^)-2-;^=¥y-^^/l-]-3-y^/l-7-( 
5 2-y ^/I/-5-:7/^::e-n^:/i>/l/)-8-[(2-T5 y v'i^ n^:3rv^/l/) X 5: y ] ^f->'^:/ 
(6 7 3) l-[2- (2-y ^/WlH-^:/yV ^ iJ^V^— /l/)-2-;^^ y-rc^y^]-3- 
y ^/W7- (2-y ^/U-5-:7y^;^ n ^l^i^/U) -8- [ (2-T 5: y v'i?' a -jxyv-) T ^ y ] 

(6 7 4) l-[2-(^>'y;r=3rf-ywV-4--i'yl/)-2-;^^y-^^/k]-3-y ^/^-7-(2- 

10 y ^/w5-:7/iv;rn -<^i;'/p)-8-[ (2-T 5: y v^y n ^^-y/u) r 5: y ] 

(6 7 5) l-[2-(2-y^/V-^:/y;r=3ei^y— i'/U')-2-:^dpy-j:^7V]-3-y ^ 
/V-7-(2-y ^/U-5-'^/U:tx:t^>Z^/^)-8-l (2-T ^ / v^y P ^^^X/V) T % y ] 

(6 7 6) l-[2-(3-;t-=3ry-3,4-v'fc Kn-2H-^>'y [1, 4] ;r=^f-v'i/-5--f /l/-2-;r 
15 y-cc^/^]-3-y ^/^-7-(2-y 5^/l'-5-:7/k;e-i3-^^-:;?yl/)-8-[(2-T ^ y -C^y 

^i/^v) r ^ y ] dri^:/^:/ 

(6 7 7) l-[2-(^vy[l,3]v?;^^y— /W4-i'7^)-2-^=3py-cn5^/k]-3-y^/W7 
-(2-y ^71— 5->'/V::e-0'0'v'/l-)-8-[(2-T^ y ixy n^d^v'/l-)T^ y]:^-!?-^'^^' 
(6 7 8) l-(l-y bdr-iy;(7/l-:^^— /Wl-:7^-/wy ^/^)-3-y ^7P-7-(2-y ^/W5 

20 -y /i^;^ n v^/v) -s- [ (2-T 5 y -ixy n ^dr<x/^) t 5 y ] :/ 

(6 7 9) l-(l-;^;/V'7i?^v'-l-y^c:^/p-y ^/^)-3-y ^/i^-7-(2-y ^/W5-7/P-;:e- 
D v'/v) -8- [ (2-T 5 y i^y n ix/u-) T 5 y 3 ly 
(6 8 0) i-(i-T^y;^/P':^]^^^/i-i-y^-/k-y^7^)-3-y ^/w7-(2-y^/^-5- 
y/^^a^^^y/^')-8-[(2-TS; y v-y n^:3rv'/^)7'5; 

25 (6 8 1) 1- (1-y h ^ v':^/^7j?— /W2-7 ^ -3-y ^/P-7- (2-y ^/V-B 

-:7/^;^n^:/-j;^/V')-8-[(2-T5 y i^y n^drv'/p-)T5 yD^f-^'^v 

(6 8 2) l-(l-::^/l'7i?=7l'-2-:7:t;:i/V'-ni^/l')-3-y ^/W7-(2-y ^/WS-y/I^;^ 
n ^ >- v^/k) -8- [ (2-T ^ y ^/ y n ^^-yjV) T % J'l^^^y^^y 
(6 8 3) 1- (1-T 3; y ;^/V7i?^/k-2-:7 :n =/Wc3^^/k)-3.-y ^/W7- (2-y ^/WS- 
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6 8 

-ytv:^ p ^:y^j'}v) -8- [ (2-r %y-y^x2 r 5: y ] =3r f - ^-f^ ^ 

(6 84) l-[ (^i^y 7 ^ :y-2-^ JV) y ^yl^]-3-7{ ^/l^-7- (2-^ ^7l/-5-:7/^::^- n ^ 
v^yk) -8- [ (2-T ^ y v-iJ^ a V/^) T ^ / ] =arf - ^-^^ 

(6 8 5) l-[(2, Ki=J-^^^y:^^:^-2— r/l^)y^/^']-3-y^/^-7-(2-7«^/l-' 
5 -5-^7k:^n-<>i^/i/)-8-[(2-T^ J-y^ n--^ar>>7i/) T 5 / ] ^f- V^>' 

(6 8 6) l-[2-(2-T^ /-3— >T/-:7cn^c::^/k)-2-;^dry-^^7l-]-3-y ^/W7-(2- 
y ^/U'-5-:7/U::a-n^^^i>7l')-8-[(2-T 5: 7 ixjj^ n^^s^v-yl-) T 5: / ] ^i^^^^^' 

(6 8 7) l-[2-(2-T5: y-3->'7l-;e-n-:7^^/U)-2-:^53ry-a^^7^]-3-7«^/^-7-( 
2-7^ ^/P-5-:7/l-;^a^i/-:^/l/)-8-[ (2-r % / y^n ^^yjv) T ^ / ] ^f-^^^^ 
10 (6 8 8) l-(l-7«^/V-2-:7cn^/l— 2-:^=3{.y-^^/l') -3-;^ ^/W7- (2-^^71^-5- :7 
n ^ v'/l^) -8- [ (2-T 3: y n iX/V) T 5: ] >^ 
(6 8 9) l-[2-;^=3ry-2-(3-;^=3{-y-3,4-v^t Yxi-2'A-^^y-/\X,A\:^^^-J^l^-%- 
^/lx)-rc^/^]-3-y ^/V-7-(2-p< ^>'P-5-:7/^;^cr^^^i;?/P)-8-[ (2-r ^ 7 

^ v-yi/) r 5 7 ] ^f- ^-^^ 

15 (6 9 0) l-[2-::d-^y-2-(4-p<^/l^-3-;^-=3{-y-3,4-v^l: Ka-2H— <:/y [1, 4]:;^=3r 
f- v^:/-8-^ 7k) -^^/U] -3-p« ^7^-7- (2-p? ^/W5-7/V;^ n -^i/ v^^/k) -8- [ (2-r ^ 
/ xi^^%/;V) r 5 y i^f-^'^:/ 

(6 9 1) l-[(2-;e-=35^y-2H-^n7< ^'-4-'f/k)y^/l/]-3-y^/W7-(2-y f^/V-5-:7 
yl/;^t3^>v^7l/)-8-[(2-r ^ / V'^J' n -^^r V/k) r ^ /j^i^^'^^^ 
20 ( 6 9 2) l-[(l-;r=3f y-l,2-v^t Y^-^ J ^) ^-4-^/1^) 7<^/V']-3-y^/W-7- 
(2-y ^7P-5-:7/k;^n^^v?7V')-8-[ (2-r 5; / v'i^ n^^v'/V) r ^ 7 ] '^rf-^'^V 
(6 9 3) l-[(2-y^7Wl-:^dry-i,2-i^t Kn— fy^ary U /V) ^ ^7V] -3- 

y ^/l/-7-(2-y ^7k-5-7/I/;^-p^^^v=/k)-8-[ (2-r 5; / v'y cz-^drv^yi/) r 5: / ] =3r 

25 ( 6 9 4 ) 1- [ (4-;^'^ y-3. 4->!^ t K n -:7 ^ 7 /k) ^ ^/k] -3-p« ^/W7- (2 

-y ^/v-5-:7/P:^P^^t;?/k)-8-[ (2-r 5: / ■v'i?' xi^^i/;V) r 5 y ] 

(6 9 5) i-[(3-y^/w4-;e-dry-3,4-i>t Kt3-:7 ^ ^ s^^^^-w/w) y ^/p]-3-y 
^/W7-(2-y 5^/l/-5-7yk;^a^^v^/k)-8-[ (2-r 5: y -^^^^ n^dr^x/i^) r 5: y ] ^rf- 
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6 9 

(6 9 6) 1-[([1, 5]-^:7^t; i^J^'-i-^/l^) 7{^/l-]-3-7«^/^-7-(2-7<^/^-5-:7/^ 
:^-a^Vi^/^)-8-[ (2-T 5: J i/^ o^:3r;>7V) T 5; /] ^rf-V^V 
(6 9 7) l-[([l,7]-:?->^^y f /^)7«^/^]-3-^5^/W7-(2-^^/k-5-:7/k 

5 (6 9 8) y >--2--f 7^)7^^/!^] -3-^^/1^-7- (2-7^ ^/U-5-:7y^:^n^>'i;^ 

jV) -8- [ (2-T ^ / v-i^ n ^=3^ ^yjv) T ^ / ] ^f - 

(6 9 9) l-[(-i'y=3fy y :x-3-^/^)p«^y^]-3-7«^/V-7-(2-7«^/W5- 37/1^:^1=1^ 
:/v^7V)-8-[ (2-T XJ-y^ xiy^^-yjV) T 5: / ] ^ih^-^V 
(7 0 0) l-{2-^^y-2-[3-(2-:^^y-7^ t K^-t" U ^ i^^^^-l— f /U)-:73::^ 
10 /p]-jig^y^}-3-7< 5^/l/-7-(2-p< ^/l'-5-:7/l-;ri=i-<^v?/P)-8-[(2-T 5: 7 v^iJ^ P^^p 

(7 0 1) l-{2-;:e-^y-2-[3-(3-;^5^/l-2-;^=¥y-7" h ^ t: Ki2-t;°!J 
;U)-^:xu rryl^] -3-7< ^/W7- (2-p{ ^/^-5-:77l^;^- n ^i^i^'/^) -8- [ (2-T ^ / 

15 (7 0 2) l-(2-:7^::i/W2-;^-^y^^yk)-3-p{^/^-7-(2-i^ c D-5-y/^;^C2'<^^ 

v?/i')-8-[(2-T ^ y i/^ u^^iy/U) T ^ y ] =3{^f-:/^ V 

(7 0 3) l-(2-:7 3ic:^/k-2-;^-^y^^yl^)-3-7«^/^-7-(2-yp^-5-7/I/;:rn-<i/ 

v'/i/) -8- [ (2-T 5: y v- a sx/v) T^y]^i^>'^:/ 

(7 0 4) l-[(-f y^J H V-l—fyv) y ^/I'l-S-y ^/i/-7-(2-y n n-5-y/^;^n'< 
20 v*/k) -8- [ (2-T 5 y v-y n ^^i^M =^if 

(705) i-[(-i'y^y!J ^^-W/^)y^/H-3-y^/v-7-(2-y'n^-5-y/w;^-n^ 
vv^/v) -8-[ (2-T 5 y i/y n^^e^^w T 5: y ] ^-f-^^i^ 

(7 0 6) l-[2-(t;°U v^^-2-'l'/l^):3i^/I/]-3-7{^/I/-7-(2-y p p-5-y/P-::rn^>' 
v^/lx) -8- [ (2-T 5; y v- y n ^ v'/P) T^iyl^arf-^^^- 
25 (7 0 7) l-[2-(lfy v*:/-2— C/W^'^^/^J-S-y ^/V'-7-(2-y'n^-5-7/l/;e-n-<V 

i^'/i-) -8- [ (2-T 5 y ->-y P -\dE^ -y/u) T ^ y ] =3f-i^ 

(7 0 8) l-[2-(2-'^:7^/lx)ni^7P]-3-y^/P-7-(2-y P P-5-:7/W;rn^>-v?/W) 
-8- [ (2-T ^ y i/y n ^dr->7l/) T ^ y ] ^-f" 
(7 0 9) l-[2-(2-^y^/^):3z^yV-]-3-y ^/k-7-(2-y'a^-5-y/^;^0-^>^-iy/^) 
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7 0 

-8- [ (2-r 5: y n ^^-y/u) r y ] ^^>'^i^ 

(7 1 0) l-[2-(2-;>{ h^Zy^=c-/u)-2-::t^y^^/l^l-^-y^^^^-7-(.2-:i7uu-5- 
:7/U:tu^>'%^M-8-\.(2-T 3: / -J^^ n-^drv'/^)T 5: / l^i^^'^^^ 
(7 11) l-[2-(2-y b=3rv':7;3ir^/V)-2-:^=^y::c^/k]-3-y ^7W7-(2-ypi^-5- 
5 :7/V;^a^>^v^/l')-8-[(2-T^y i/i^ p^=3^^i/7l/) T 3: y ] ^^rf-^/f^^^ 

(7 1 2) l-[2-(3-y h=3f^/7:3^^/V-)-2-;^=^y^^/H-3-y ^/l^-7-(2-:J' CI ^-5- 
:77l^::d-l3^>'v^7^')-8-[(2-T3: y-i/:^' t3^:Srv'/P')T^ y]=3ri^^^^:x 

(7 13) l-[2-(3-y hdriy:7cc=./l')-2-?^^y^^7l']-3-y ^/l'-7-(2-:/o^-5- 
:7/v;t-n^>'v^/l/)-8-[(2-r 5: y n^:35--:x/l^)T 5: y ]=3rf->-^^ 
10 (7 14) l-[2-(2-i5^nn:yci^^/^)-2-:^=3{^yji^/P]-3-p<^/^-7-(2-i57 aa-5-:7 

71^;^ o ^ :/i^7u) -8- [ (2-r 5: y n -jy/u) r 5: y ] =3ri^ 

(7 1 5) l-[2-(2-iJ'na>^3i^/^)-2-;^=^y^^/^]-3-y 5^/1^7-(2-:/n^-5-:7 

(7 16) l-[2-(3-i^Pn7air^/P-)-2-;^-^y^^/P']-3-y^/W7-(2-^ nn-5-:7 
15 7U-;^a^^-i;^/U')-8-[(2-T5 y n^=3r-W^) T 5: y ] ^i^^^>' 
(7 1 7) l-[2-(3-^i3 0>'ai=/^)-2-;e-^y3z^/l^]-3-y^/^-7-(2-:7'n^-5-:7 

n v?/l-) -8- [ (2-T ^ y i^^J^ n ^^tX/V) T 3: y ] =3f ^-^^ :/ 
(7 1 8) l-(2-:7:3^^/V^^/^)-3-y ^/V- 7-(2-^ n a-5-:77lx-;^a^>'v^/l/)-8-[ 

(2-T5: y i/i^ n^as^v'/^)r ^ y]^i^:/9^>' 

20 (7 19) l-(2->'ai::^/^^5=-/^)-3-y ^/^-7-(2->^'T3^-5-7/^;^n^^^v'/k)-8-[ 

(2-T ^ y C2^=arv'/V') T 3: y ] =3f 

(7 2 0) 3-y ^/l^-7-(2-y =^jU-5-y^lyyrx2^l^Z^M-8- [ (2-T ^ y v^iJ^ n^df^ 

■>>7i/)T?y] ^f-^^^ 

(7 2 1) 3-y^7W7-(2-iJ' P n-5-:7/W;^t2-<>^i^>7V-)-8-[(2-T3: y n^dr-'X 
25 /P)T5y]=3ff-V^V 

(7 2 2) 3-y^7W7-(2->*'n^-5-:7/^;^P^;Xv*/V)-8-[(2-T3:y ;Xi^t3^=3rv' 
/V)T^ y]=3^1^>^f=-^ 

(7 2 3) l-i2-i-7 ^^/Wj-S-y ^/l^-7-{2-^ u n-5-y/l^:t^^>i^M-8 

-[(2-T 3: y ->^y n^drv-zu) T 3: y ] =3f i^>'^^> 
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7 1 

(7 2 4) l-[(t:°]J v'>'-2--l'/l^) 7^ ^/l/]-3-7<^/l^-7-(2-i^ n i=2-5-:7/^;^a^>'i;^ 
M -8- [ (2-T ^ y xXiJ' n ^=3^ T ^ / ] =ar f - 
(7 2 5) l-[2-(2-:77^;rn:7ccr^7^)3i^7V]-3-^^/I/-7-(2-i^ n n-5-:7/^::e-n 

-<^v^/k)-8-[(2-r ^ y v-^ t3--^v-'/u)T ^ /l^-y-^'^^'^ 

5 (7 2 6) l-[2-(2-^ n n:7 3:.^/k):3i^7k]-3-y ^/W7-(2-i^ n n-5-^/^;^n^ 
(7 2 7) l-[2-(2-:/n^>'ccc:^/^)3^^/k]-3-7^^/W7-(2-:J' n a-5->'/^;^a-< 

vi>/U')-8-[ (2-T 5 y -^iJ^ n^:3{vi//v) T ^ y ] 

(7 2 8) l-[2-(2-v'Ty :7:nr^/k)rc^/l/]-3-y f=-/W7-(2-i^ n P-5-:77k;^t=z^ 

10 >-i^/^)-8-[(2-Ts:y v'^n--=3^-~:x/^)T^ 

(7 2 9) l-[2-(2-y b:3f^i^>^^::^yP):n^^7l^]-3-y ^/I^-7-(2->5' n a-5->^ 71^:^X3 
^>'v?/V)-8-[(2-T3: /iX^ n^=¥V/V')T^ /]^lJ-^^^^> 

(7 3 0) l-[2-(2-y^/^:7c:^;:^/P)ji^/l/]-3-y^/W7-(2-i5'nt3-B-^/U':^a^ 
^v^/l/)-8-[ (2-r 5: y i/:^^ n-^^ v-yW) T 5 y ] ^iJ-^-^^^. 
15 (7 3 1) l-[2-(3-:7/l^:^t3 7cnc::^/^)^^7^]-3-y ^/^-7-(2-^ n n-5-7yW;^a 

-<^i>/U') -8-[ (2-r ^^iy/u) T 5: y ] ^-^^-^ 

(7 3 2) l-[2-(3-i^nn:7 3:i::^/I^)ai^/l^]-3-y^/U-7-(2-i?'an-5-:77k;rn^ 
i/v'/l/) -8- [ (2-T 5: y v-i^ n v-/!/) T 5 y ] ^i^^-^^^. 

(7 3 3) l-[2-(3->'"n^7 3irr7U)rcg^7l/]-3-y ^/W-(2-i5' n n-5-:7/^:^a^ 
20 :/v^>'W-8-[ (2-T ^ y i^i^u^^i^M T ^ y ] ^^ef-^^^^'^ 

(7 34) 1- [2- (3- v-T y :7 ^ ^71^) a::^/^] -3-y ^/k-7- (2-^ n a -5- ^'/k;^ n ^ 
>'v^/U)-8-[(2-T ^ y v'iJ' n^^e/^V) T 5 y ] ^^rf-^'^:-'. 

(7 3 5) l-[2-(3-y h^-:/7:tc^/v)^^/^]-3-y ^/^-7-(2-i? n n-5-:77i/;tn 
^>'v^/^)-8-[(2-T^ y n^^Srv'/HT^: yD^ff-^^^^-, 
25 (7 3 6) l-[2-(3-y^/^:7ai— 7P):3i5^7V]-3-y^/^-7-(2-i5'nn-5-:77^;e-n^ 
>'-J/U) -8- [ (2-T ^ y v'i^ n ^drfxyv) T ^ y 3 ^^^^f-^'^^'s 

(7 3 7) l-[2-(:y^ri/i/)-2-:^=35^y:2^^/l--]-3-y ^/l^-7-(2-i^ a n-5-7/l^;e-n^ 
>'v^7^)-8-[ (2-T ^ y iXi^ n^:3riX7V) T 5: y ] ^f- V^^, 

(7 3 8) l-C2-(2-7/^;e-n:7cn::^/l/)-2-;r=¥y^^/^]-3-y^7l'-7-(2-i5^nn-5- 
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:7/^;^a-^^v^/i-)-8-[(2-T ^ J xi^^-y;v) T % J'\^-^l^^>-^ 
(7 3 9) l-[2-(2->*'t3^:7at=./V)-2-:^=ary^^/V]-3-p<^/P-7-(2-^ i=in-5-:7 

(7 4 0) l-[2-(2->'Ty :7ci.=/V-)-2-:^^y^^/^]-3-7<^/I^-7-(2-i^t3n-5-:7 
5 /^;t-n^^v?/U)-8-[(2-T^ / v-i^^ n^driy/l/)T^ y]^f->-^:/. 

(7 4 1) l-[2-(2-^ ^71^:7 a^r=./^)-2-;^^y^^/^]-3-7< ^/l-'-7-(2-i5' 

-8-[ (2-T 5; y v'^ P! T 3: 7 ] =3f i^ ^x^^'^ 
(74 2) l-[2-(3-:7/l';e-n :7 ji^/U)-2-;a-dry^^^^]-3-;^ ^7W7-(2-^ n n-5- 
:7/l/;^n^^^i;^/V)-8-C(2-T^ /-jX^ T ^ y ] 

10 (7 4 3) l-[2-(3->^^t3^:7;n^^/I/)-2-;^=3{.y^^/k]-3-7<^/^-7-(2-i^ 
7^;^n^>^-:^/l^)-8-[(2-T5: y i/ri' t2^=^iy7U) T 3: / ] =3{^i^^^^^. 
(744) l-[2-(3-v'T/ y 3^^/^)-2-;^^y^'5^/v3-3-y ^/l'-7-(2-i5^ n n-5-y 

7ix;^t3^:/i;?/i')-8-[(2-T^ / v^iJ' n^^-y/^T?; 

(7 4 5) l-[2-(3-7«^7l'y ^^/^)-2-::r=3ry:3i^/l/]-3-y ^/^-7-(2.-iJ' n n-5-y 

15 7^;^a^i^v^7u)-8-[(2-r ^ / v'iJ' o^drv^/i')r 3; y]=¥f-y^ys 

(7 4 6) l-C2-(y:i^::^/V) J^^/k]-3-y ^/^-7-(2-yTn^-5-y/P::^U^>--:;f/^)-8 

- [ (2-T ^ y -y^^ n -^dr^x/L) T ^ 7 ] =3pi?-y 5^ y. 
(7 4 7) l-[(fc°lJ v'y-2— r/Hy ^/^]-3-y ^/l— 7-(2-y'a^-5-y/I/::^-a^Vv' 

7i^)-8-[ (2-r 5 y ly-^ n^drv'/O T 5 y ] ^f-y^^-v, 

20 (7 4 8) l-[2-(2-y7^;^P y ^:=^7^)^^/^]-3-y ^/^-7-(2-ya^-5-y/^:^t2 

^y i;^/v) -8-[ (2-T 3: y v-^ n ^^s^ v^/p-) t ^ y ] =3s^f-y^ y^ 

(7 4 9) l-ll-il-^ n n:7 3i^7i/)rc^7V]-3-y ^/l/-7-(2-yn^-5-y7P;^n^ 

>-yyi/)-8-[(2-T ^ y n^^a^ v-yi/) T 5 y ] =3r1h^9^:/, 
(7 5 0) l-[2-(2-y'n^7a^::^/^)^^/^]-3-y ^/V-7-(2-yn^-5-y7l-;:d-t3^ 

25 y v?7i-)-8-[(2-T 5 y -y^J^ n^dryyi^) T 5 y ] ^f-y^y, 

(7 5 1) l-[2-(2— yTy y^c:^/U'):3^5^/V']-3-y ^/W-(2-y'T=«^-5-y/V;^n-< 

yi^/p) -8-[ (2-T u^^-yiv) T ^ y ] ^■^^y^y, 

(7 5 2) l-[2-(2-y b^-yy3^c^/k)^^7l/3-3-y^/k-7-(2-y'n^-5-y/W;:rn 
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7 3 

i^/V) -8- [ (2-T ^ / iJ' a -.df l^/V) r ^ / ] 
(7 5 3) l-[2-(2-^^/l^>^3i^/U')^^/V]-3-7^^/W7-(2-:/n^-5-:7/^:^n^ 
>'i;^/k)-8-[ (2-T 5: y ^^iJ' n^^^yM T 5 / ] ^iJ-^^^-. 
(7 5 4) l-[2-(3-:7yV-;:a-P:7c3i^/k)^^/^]-3-7<^>^-7-(2-:/ci^-5-7/V:^a 

5 ^:/i>/i')-8-[(2-T5: y i/i^ n--^^i//^)r ^ y]=3rf->'9^:/, 

(7 5 5) l-[2-(3-i^ n n:7air^/V) ji^^-Zl^] -3-^^/1^-7- (2-:/ n ^-5- 
^'v^/^-S-C (2-r ^ y n-v^ar-^/V) T ^ / ] ^f-^'^^'^ 

(7 5 6) l-[2-(3-yn^:7^c:^yl^)m^/k]-3-y ^/l'-7-(2->^^n^-5->'/^::e-n^ 
^v^/l/)-8-[(2-T5; y v-zk) T ? y ] ^f-^^^^-^ 

10 (7 5 7) l-[2-(3-v'Ty ^:3^^7^)^^y^]-3-y ^/W7-(2-7'n^-5-:7/I/:^a^ 
Vv?yP)-8-[ (2-T 3: y n^^iX/P) T 3 y ] ^-y- V^V, 

(7 5 8) l-[2-(3-y h=3rv':7^c:^/P)^^/^]-3-y^/^-7-(2-:y^n^-5-:7/^;^a 

^y-j/v)-s-i (2-r ^ y iXi^ n^drix/^) r 5: y ] ^apih^^^^ 

(7 5 9) l-[2-(3-y ^/V:7a^r^/P):3^^yP]-3-y ^/k-7-(2-yn^-5-:7/^;rn^ 
15 ^-v^/^)-8-[ (2-T ^ y -i^iJ^ n^ds^-iXy^) T 3: y ] =3rf->^:/, 

(7 6 0) l-[2-(:7^^/^)-2-;a-=3j^y:3i^/V]-3-y ^/l'-7-(2->^a^-5-r7/l-;rn^ 
>v?/^)-8-[ (2-T 3: y -^'^ n^^-y/V) T ? y ] ^f-^-^^. 

(7 6 1) l-i2-{2--y;u^x2y:r,:=^/v)-2-ir^y^^/i^']-i-;^'f'/i--l-{2-y'x2^-5- 
:7/^:^nv<;/v^7l^)-8-[(2-T 5: y v'^ n^^^y^v) T ^ y ] =^f-:/^ 
20 ( 7 6 2) l-[2-(2--y'a^:7cc::^/k)-2-:r=¥y:3^^/H-3-y ^/W7-(2-:7^n^-5-7 
/l^;^ p ^ i;?/^) -8- [ (2-T 3: y v- n ^ ^ -y/V) T ^ y ] i^ 

(7 6 3) l-[2-(2-v'Ty :7cr.rn7l')-2-::^-^yni^/I/]-3-y ^/l^-7-(2-:/a^-5->' 
/k;:rn^^v^/l/)-8-[(2-T^ y n^drvxy^)X3 y ] =3ri?-^^^/, 

(7 6 4) l-[2-(2-y ^/P:yaiC=/^)-2-;r=35-y3::g=-/^]-3-y ^/V-7-(2->^'P-^-5-7 
25 n ^y^J^jV) -8- [ (2-T 3: y iy n iy/U) T 5 y ] =3«^f - V, 

(7 6 5) l-[2-(3->'/l^;ru >^3^^/V)-2-;:r^y^^/V]-3-y ^/W7-(2-yn^-5- 
>^/^;;rP^^^v^/^)-8-[(2-T 3 y v'i^^ n^drfy/^) T 3; y ] ^-^y^y, 

(7 6 6) l-[2-(3-:yn^:7n^^/I/)-2-::r=3ry::c^/l/]-3-y ^7l/-7-(2-yn^-5-y 
/l/;^i=i^^v?/l-)-8-[(2-T3: y v'i^ n-^^^v^/^) T ^ y ] 
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7 4 

(7 6 7) l-[2-(3-v-ry :7cc=/U-)-2-;^=3^y^^/k]-3-^f^/l--7-(2-:7"n^-5-:7 

/v^a- n ^ V -8- [ (2-r ? y a ^'^iy/u) T 3: y ] =3{^f - 

(7 6 8) l-[2-(3-y ^71^:7 ai^/k)-2-;^dryai^/U]-3-p(^/Ix-7-(2-y'n^-5-y 
/V-;^ a ^ v?;P) -8- [ (2-r ^ / ix^ a ^dj^.^x/^) -j^ 5- y ] f - 

5 (7 6 9) 1, ^/V-7-(2-y 5^7^-5-7/l/;^-a-<:xi;?/l^)-8-[(2-r 5; y i/y 

y'^/i^) r 5: y ] ^f- :/ 

(7 7 0) 1, 3-i^y ^7V'-7-(2-y u /U:;^u^lyi^/U)-8-[(2-T ^ y v'^ 

y^/U-) T 5 y ] >- 
(771) 1, 3-v?y ^/V-7-(2-yn^-5-y/^::^n^^-jy/k)-8-[(2-T 3: y ixy 

10 y'^/i-)r3:y]=3rf-^^^ 

(7 7 2) 1, 3-v*y9^/k-7-(2-y^7P-5-:7/k;^T3-<:/i;?/U')-8-[(2-T5:yixy 
i/^/v) r ^ y ] '^f- >- 

(773) 1, S-v'y ^7W7-(2-i^ tt a-5->^/V;^a^i/i;?/^)-8-[(2-T 3: y 

^^71^) r ^ y ] ^if ^ 

15 (7 7 4) 1, 3-v^y^/^-7-(2-y'D^-5-y7k:^a^>'v^/U-)-8-[(2-T3:yixy 

^^^71^) r 5 y ] ^f- 
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787 



|— NH NH2 



788 



NH NH2 



Y 

O 



789 



NH NH2 




MeO OMe 



790 



L 



NH NH2 793 



N- 




791 h-NH NH2 




NH 

792 h^-" '""^ 




NH 

I 

o=s=o 
I 



h 



794 



NH NH2 

0 



\-HH NH2 

a- 
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7 7 

^3 




OMe 
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7 8 



«4 
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7 9 



10 



20 



_h|BNo. 3 5 2~No. 8 1 7 (Dih^m^^^^X ^ v^T 5: / Sld^-f fa^ (D) ^ 



— NH JiH2 — NH NH2 



JilBNo. 3 5 2 —No. 8 1 7 (Di\^^m\^^\^^X s Z^T ^ / ^^)^Tm^ (D) X 



— NH NHo 



(»q (D) 



J^T'^IBicfF'. ^ (D) *5j;tJ?^ (E) <^ J; 5 J;tJ«^M<Z) 

15 mxm^i^fzLm^\-±T ^ y ^(DmMmm m^it^ (f) {± (±) -cisw-^m-t) 



^NJ4 ^NH2 ^NJ^ NH2 ^NH NH2 



R=^^N / Ri>^N / R^ 
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8 0 



^5 

^2 NH2 



No. r1 

818 CH3 

819 CH3 

820 CH3 

821 CH3 

822 CH3 

823 CH3 

824 CH3 

825 CH3 

826 CH3 

827 CH3 

828 CH3 

829 CH3 

830 CH3 

831 CH3 

832 CH3 

833 CH3 

834 CH3 

835 CH3 

836 CH3 

837 CH3 

838 CH3 

839 CH3 

840 CH3 

841 CH3 

842 CH3 

843 CH3 

844 CH3 



R2 

CH3 

CH3 

CH3 
CH3 
CH3 
CH3 

CH3 
CH3 

CH3 

CH3 

CH3 
CH3 

CH3 

CH3 
CH3 
CH3 

CH3 
CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 

CH3 
CH3 
CH3 



CHF2O 
CF3CF2O 

CF3O 
C2H5 
CN 

CH3(CH2)2 
(CH3)2CH 

D^CHz 

<3>-CH2 

CH3(CH2)20 

(CH3)2CHO 

t^CH20 
<^^^^CH20 

CH3S(0)2 
CH3S(0) 
CH3S 
CO2H 
CONH2 
CONHCH3 

CON(CH3)2 
I 

F 

NH2 

NHCH3 

N(CH3)2 

CI 
CH3O 
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6 




INU. 


R 


K 


K 


845 


H 


CHs 


CHF2O 




LJ 

n 






847 


H 






848 


H 


CHs 


^2' '5 


849 


H 


CHs 


CN 


850 


H 


CHs 


CH'i(CH9)9 


851 


H 


CHs 




852 


H 


CHs 


CHsO 


853 


H 


CHs 


CI 


854 


H 


C2H5 


CHF2O 


855 


H 


C2H5 


CF3CF2O 


856 


H 


C2H5 


CF3O 


857 


H 


C2H5 


C2H5 


858 


H 


C2H5 


CN 


859 


H 


C2H5 


CH3(CH2)2 


860 


H 


C2H5 


(CH3)2CH 


861 


H 


C2H5 


CH3O 


862 


H 


C2H5 


CI 


863 


CHs 


CHs 


CHsC(O) 


864 


CHa 


CH3 


C2H5C(0) 
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8 2 

*7 



^2 NH2 

r2 I 

5 CHs CHs CI 



No. 


R^ 


r2 


r^ 


865 


CHs 


CHs 


CH2=CH 


866 


CHs 


CHs 


(E)-CHsCH=CH 


867 


CHs 


CHs 


(Z)-CH3CH=CH 


868 


CHs 


CHs 


CH2=CHCH2 


869 


CHs 


CHs 


HOCH2CH2 


870 


CHs 


CHs 


NCCH2CH2 


871 


CHs 


CHs 


HOC(0)CH2 


872 


CHs 


CHs 


H2NC(0)CH2 


873 


CHs 


CHs 


CHsC^C 



JilBNo. 8 1 8~No. 8 7 3 <^)'^b;#%^;I*DV^T^ 3-T ^ / -JXDSiiLt^K 
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8 




No. 


fx 


K 


K 




874 


CH3 


CH3 


CI 


D1 


875 


CH3 


CH3 


CI 


D2 


876 


CH3 


CH3 


Br 


D3 


877 


CH3 


CH3 


CH3 


D4 


878 


CH3 


CH3 


CI 


D5 


879 


CH3 


CH3 


Br 


D6 


880 


CH3 


CH3 


CH3 


D7 


881 


CH3 


CH3 


CI 


D8 


882 


CH3 


CH3 


Br 


D9 


883 


CH3 


CH3 


CH3 


D10 


884 


CH3 


CH3 


CI 


D11 


885 


CH3 


CH3 


Br 


D12 


886 


CH3 


CH3 


CH3 


D13 


887 


CH3 


CH3 


CI 


D14 


888 


CH3 


CH3 


Br 


D15 


889 


CH3 


CH3 


CH3 


D16 


890 


CH3 


CH3 


CI 


D17 


891 


CH3 


CH3 


Br 


D18 


892 


CH3 


CH3 


CH3 


D19 


893 


CH3 


CH3 


CI 


D20 


894 


CH3 


CH3 


Br 


D21 


895 


CH3 


CH3 


CH3 


D22 


896 


CH3 


CH3 


CI 


D23 


897 


CH3 


CH3 


Br 


D24 


898 


CH3 


CH3 


CI 


D25 


899 


CH3 


CH3 


Br 


D26 



wo 2004/048379 



PCT/JP2003/013990 



8 4 

9 




No. 










900 


CH3 


CH3 


CHs 


D27 


901 


CH3 


CH3 


CI 


D28 


902 


CH3 


CH3 


Br 


D29 


903 


CH3 


CH3 


CH3 


D30 


904 


CH3 


CH3 


CI 


D31 


905 


CH3 


CH3 


Br 


D32 


906 


CH3 


CH3 


CH3 


D1 


907 


CHs 


CH3 


Br 


D1 


908 


CH3 


CH3 


CHs 


D2 


909 


CH3 


CH3 


Br 


D2 


910 


CH3 


CH3 


Br 


D5 


911 


CH3 


CH3 


CH3 


D5 


912 


CH3 


CH3 


CHs 


D14 


913 


CH3 


CH3 


Br 


D14 


914 


CH3 


CHs 


CH3 


D17 


915 


CH3 


CHs 


Br 


D17 


916 


CH3 


CH3 


CI 


D18 


917 


CH3 


CHs 


CH3 


D18 
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Si 0 




No. 




r2 


r2 

1 \ 




918 


H 


CH3 


CI 


D1 


919 


H 


CH3 


Br 


D1 


920 


H 


CH3 


CH3 


D1 


921 


H 


CH3 


Br 


D2 


922 


H 


CH3 


CH3 


D2 


923 


H 


CH3 


CI 


D2 


924 


H 


CH3 


Br 


D5 


925 


H 


CH3 


CI 


D5 


926 


H 


CH3 


CH3 


D5 


927 


H 


CH3 


CI 


D14 


928 


H 


CH3 


CH3 


D14 


929 


H 


CH3 


Br 


D14 


930 


H 


CH3 


Br 


D17 


931 


H 


CH3 


CH3 


D17 


932 


H 


CH3 


CI 


D17 


933 


H 


CH3 


Br 


D18 


934 


H 


CH3 


CI 


DIB 


935 


H 


CH3 


CH3 


D18 
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No. 




K 


K 


T 


936 


C2H5 


CH3 


CI 


D1 


937 


C2H5 


CH3 


Br 


D1 


938 


C2H5 


CH3 


CH3 


D1 


939 


C2H5 


CH3 


Br 


D2 


940 


C2H5 


CH3 


CH3 


D2 


941 


C2H5 


CH3 


CI 


D2 


942 


C2H5 


CH3 


Br 


D5 


943 


C2H5 


CH3 


CI 


D5 


944 


C2H5 


CH3 


CH3 


D5 


945 


C2H5 


CH3 


CI 


D14 


946 


C2H5 


CH3 


CH3 


D14 


947 


C2H5 


CH3 


Br 


D14 


948 


C2H5 


CH3 


Br 


D17 


949 


C2H5 


CH3 


CH3 


D17 


950 


C2H5 


CH3 


CI 


D17 


951 


C2H5 


CH3 


Br 


D18 


952 


C2H5 


CH3 


CI 


DIB 


953 


C2H5 


CH3 


CH3 


D18 
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No. 




R2 






954 


CH3 


H 


CI 


D1 


955 


CH^ 


H 


Br 


D1 


956 


CH3 


H 


CH3 


D1 


957 


CH3 


H 


Br 


D2 


958 


CH3 


H 


CH3 


D2 


959 


CH3 


H 


CI 


D2 


960 


CH3 


H 


Br 


D5 


961 


CH3 


H 


CI 


D5 


962 


CH3 


H 


CH3 


D5 


963 


CH3 


H 


CI 


D14 


964 


CH3 


H 


CH3 


D14 


965 


CH3 


H 


Br 


D14 


966 


CH3 


H 


Br 


D17 


967 


CH3 


H 


CHs 


D17 


968 


CH3 


H 


CI 


D17 


969 


CH3 


H 


Br 


D18 


970 


CH3 


H 


CI 


D18 


971 


CH3 


H 


CH3 


D18 
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D 1 ~D 3 2 f*, OTC>#gi^*^#*-t-^o 
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D 1 ~D 3 1 ^C:^oV^T^ 3-T ^ ^ H'^V i^:^<DT ^ / m-^^Tm^ (C) -^m^th 
icn^ D 1 ~D 2 9 ^^:joV^Tfi3{&;0^^R-iaBs D 3 0*3 j:-a«D 3 1 lc:*5V^Tmfi 



B o c : tert-y h ^v';:*/^:^';:^/^^ 




-N 




(C) 




(8) 



wo 2004/048379 



PCT/JP2003/013990 



9 1 

5 1) Xei 

'fti'^i^ (2) it^ ^mw^m^. mm<DW^r^tcn^^-^T. ^ft^^ (d 

:t^mtRJi:-^'^?>^t-(?m^^^^t:^^X-^^ a Heterocycl. Chem. 37, 1033 
(2000), J. Chem, Soc. , Perkin Trans, 1 13, 1833 (1999), J. Med. Chem. 38, 3 

838 (1995)^) . mijmti^xn. mm-r h V ^ J^^m-A'^m^f hth, ^(Dmmmti. 
10 xmt^'-^ (1) i3:^u-cii^i^ft~5^s<Digis;6^e,®iR$;h.6o ^mcomm 
Atvxn^ i[:^m (1) KML,xm^imA'--3mA(Dmmt^hmi^^Mo ^ 

b(D^l'a'«^;iS^Jf ^tLSo RJ^^fi^i! bTfi. |t)2 0°C~^5 0°C(Dt5Hd^b 

15 mm.-t^^t^^x^^o 

2) XS2 

^b-^^j (4) ft. mmcD^^T. it^m (2) ^^\^-^m {b) t 

^)^^-^^^^b\Z.i:.^^T^-i-:^:Lbii^X^ ^ (J. Heterocycl. Chem. 37, 1033 (20 
00), J. Chem. Soc, Perkin Trans. 1 13, 1833 (1999), J. Med. Chem. 38, 3838 
20 (1995)^) „ 'fb'^i^ (3) (D^mmtl.X\-±. ^ (2) (D'fb'^i^iC^ bXil^ 1 S 

25 ©^ffl^^fc^m^HSo -^^mmwkh\.x\±. ^-fxi b>''i4^^(v?p<^/i-7iN/uAT 

V, 1, 4-i>;rdrf->'^)^ ^ f>-(ri? h>-#), ^f\.h(ou^mmmi)^m-fhf\.^ 
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3) XMS 

it^m (6) a, ^m\mm¥. m&(D^-^-r^ it^m u) ^^t^m (5) t 
m}t^^^^:itKx^mm'r^:iti!)^x^^^c ^^^^ (5) (Dmmmti.xits 
(4) ^3i^bTa^i^»~3^s<z)t5ia^-&^i/^$tb5o m.mt\^x^-i. m 

:^ y (7K*'^b:^ ^ y A, TK^^fb;^ y T/i^^^iyr^v-^ y (tert-:/ h 

igt^{4i>p<^7i.7js/i.AT^ K#:asWP,ttSo bTf*. ^1 o°C~^l 
0 0°C(DmMt)^hWSi-t^:Lbt^X^^. 
15 4) XS4 

-fl^-^J^ (8) :teSC5#:&T^fcfi^#^Ts -fb-^fe (6) ^ 

fL-^i^ (7) tm^^-^^^^t\z.^y)mit-ir^^ki}^x^^. mmt\^x\-±^ mx. 

20 T5:/s V3^^/vT^iy^-mmfhfh^o bTfi. 'fh-a^ife (6) 

itbe><Z5^1^'^^^^;5S^}f e);n.5o ^iS;ta^<^ bTtt. It) 5 0°C~*t)l 5 0°C(Df£ 
25 frd ^lirtiT^S^ 
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Xfi2 



1) X^l 

2) XS2 

-fb-^i^ (8) f:i. it^m (10) Sr3fe^5>f'Ji-^^<bJ-J:oTMiti-6r i:;$5T' 
3fe^^SiJ)S^ bT«. 'fb^^i (10) ^^^fgm^^^tf' (M^»Vc5^y-/K 

m^m. o - v^^ y :7° fc" y t^VM^^. b < « y rd'^f^ ^^(D v^;^ /v-y}^ z^ms 
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10 ^ (I) -e«$;t^^'^b^4^(35 5■^> ^ (10) -e^$nS{b^#>s tfcfi^coigf*. 




R' 



(10) 

15 1) TMl 

mm^i(Dj:u4kmmf£^m\^x^x^ it-h^ (6) (12) 

2) X^2 
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'fb-a-^ (10) f*, ^^tti^^^i^^ m<O^^T. ih^!^ (12) (DBo c£^J|J£ 

(DmmAtvxn. (12) \ii^\^m'^i^A'--^-^A(Dmm^^MU'^fi 

5 ;5o ^m^Umt bTtt. <y'"Wlij^'fL7K*^?^^^(v'^ n o ^ v^^ n n:3i 
WbttSo ^;^;;MS.lr UTfi. 1^-2 0°C~^3 0°CcD|£H:d='fej§4R-t-S^i::i5-t? 

10 M3g^4 

{b^#» (11) TIB^-:^i--i:<s <b^#l (13) .O^fc. ^Jx.{^^ J. Org. Che 
m. 58, 879(1993) fc:|a^$^fc^?SfeJ^1J6oT. U^-T^ ^ tti^X^ 



Cuff's R^*3j:TJ«nf*Hu|Bi:l^^-efe^c ] 

15 

^h^m ( 7 ) <i: bT. ( 7 - 1 ) fc-ft^-a-^ ( 7 - 9 ) CQ^;^ 

m^&.Ti^^'To it-^'W) (7-1) (7-9) m^±wm^n^& 
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1 3 



HN^ 




WO 01/27082 



NH2 
(7-1) 



Hn'^ \ Int. J. Peptide Protein Res. 40, 119 (1992) 
\ / WO 01/27082 



NH2 
(7-2) 




US 4413141 
WO 01/27082 



Tetrahedron: Asymmetry 8, 327 (1997) 
WO 01/27082 



Tetrahedron: Asymmetry 1 1 , 567 (2000) 
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1 4 

-^b^i^^ m'^yj}^ 

\ Chem. Eur. J. 6, 2830 (2000) 

\ / WO 00/26332 

NH2 
(7-6) 



#^2002-525325 




Bull. Chem. Soc. Jpn. 53, 2605 (1980) 



J. Am. Chem. Soc. 80, 2584 (1958), 
^fzitJ. Chem. Soc. PT1 499 (1972) 



ih^m (7) (DM.i^m^mti.x. it^m (7-10) (7-1 s) 

5 c^-a-^MtrOT^-^-t-o 'fb^tl (7-10) ^^b^b-^i^ (7-18) fi. m^JhrP 



wo 2004/048379 
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1 5 



J. Chem. Soc. Chem. Commun. 611 (1981) 



J. Chem. Soc. Chem. Commun. 611 (1981) 



J. Org. Chem. 44, 3872 (1979) 



\ / J. Org. Chem. 44, 3872 (1979) 

(7-13) ^ 

hm'^ \ Bull. Chem. Soc. Jpn. 64. 2857 (1991) 

NHo(7-14) 



wo 2004/048379 



PCT/JP2003/013990 



9 9 

^1 6 




'fb^J|^(7-6)^ttJ^)^J|J4(c. m^lt 

Tetrahedron Lett. 40, 5609(1999) 



J. Med. Chem. 35, 833 (1992)^5^:1/ 
"Comprehensive Organic transformation", 
R. C. ^P^^z-J?^, VCH publisher Inc., 1989 



(7-16A): Y^=(R)-C6H5 
(7-16B): Y^ = (S)-C6H5 



"Comprehensive Organic transformation", 
R. C. "^n^^^^, VCH publisher Inc., 1989 

(7 - 1 7 A): Y*^ = NHS(0)2CH3 
(7 - 1 7B): Y^ = NHC(0)CH3 
(7-17C): Y^ = NHC(0)C6H5 
(7-1 7D): Y^ = N(CH3)C(0)CH3 





WO 02/068420 
(7-18) 



5 :l.#:6^JJ:f±''Comprehensive Organic transformation", R. C. ^u-y^^, V 

CH publisher Inc., 1989tClB«$:JxTV^-5^fe^;0S^{f bttSo 

'fb^il^ (9) (om^mMtl^x, (9-1 A) t^hi\:.^m (9-4C) 

(D^m^i-^^xri-m-r. it^^^ (9-1 a) ^^hit^m (9-40 m^±w 
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mi 7 



10 0 



NH2 

(9-1A): 
(9-1B):Z'' 
(9-1 C): 
(9-1D):Z^ 
(9-1E):Z'' : 



WO 02/48138 




HO 



(9-2) 




(9-3) 




CH3 

CH2CH3 

CH2CH2OH 

CH2CH2F 

H 



J. Org. Chem. 44, 2732 (1979) 



J. Org. Chem. 44, 3872 (1 QVQXCfBitCD 



Arch. Pharm. 322, 499 (1 989) 



(9-4A): = CH3 
(9-4B): Z^ = CH2CH3 
(9-4C): Z^ = CH2CH2CH3 



it-^m (9- IE) (ommMit^ mmMj^m\^^^^ti)^-^^^o ^t^. ^t^m ( 

"Comprehensive Organic transformation''', R. C. ^'O-V^^, VCH publisher Inc 
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R\ R\ R\ R=:j3j;t>*qf4Buiai!l^a-e$>So ] 

1) xmi 

fb^fe (15) ^mmmm^. m.m(D^^-r^tin0w^T. ^t-^m (6) 
^it^m (14) tRjt>^^^:zt\cx^wm'r^:it^^x^^o m.^t\^xi-±. 

15 iitcfi, N-^^/i— 2-tf-<y ]^i^mt^mfhfh^^ K/^icM^i: uxf^. ^50 

2) X@2 
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ih^m (16) (i, ^h^m (15) ^^^^mir^:it\z^^xmmir^:it^^ 

T'#5„ ^^^fij^i: LTf^. (15) ^^m^mm^ m^\t?^^y'-^K 
o. 5^fi~i^2. omA<DmM. 0i^v<i-±i^Am^ikcomm^m'^xh^o >j£^^ 

15 ^<Z)T/V=i— /V^:^^^ ^^j::.^/U^(0^ 

-^4^ (15) ^^|^|R(Ddr^7^;^;^A^^V^■r:^^-t-^r i:^j:J;o-r. ih-^H^, (1 6 

20 ) ^mm-r^^t-d^x^^o 

^ (I) T-«$tL5-fb^#;(D5^> ^ (16) -es^n^^fh-a-^. ^fcft^<75it(i. 
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N 

r2 



(6) 



(16) 



1) TMl 



10 m^\-rrm\^^^ri^^-^m^ii<^xmk-^i^^o 




l^^^ R\ R\ R5*5j:t>*q«f5IBtPaT*feSo ] 

1) X?S1 

mm^(DTMitmm.ti:^m\^^^x. it^i^ (e) ^o^b-fh^^^ (19) ^mm: 

15 -rsr i::dS-t?#;5„ 

^ (I) xm^ti^^i[:^m<D^ib. ^ (16) •T^^^^S'fb^i^. ^fctt^oitfi. 
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I ^NH2 




1) umi 

mm5(DJiui tmm^^::)7mi^^^x. ^t^m (6) ^^(bit^m (21) ^mm 

2) XS2 

-fb-^^ (16) m<D^-fs 'fb-^tf (2 1) ©Bo cm^m, 

10 (Dmmmti.xiiL. i\:.-^m (21) \<i^wMni^^--^^^(omm*^hmu'^n 



fh^tJ (20) fi, TtB^-^-rr^t < . J. Org. Chem. 50, 4154(1985) 

m&mmm.-^^tLi\:.^m (22) -h^ibm^^^^ht^x^h. 



15 
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O 

II 



HO JMH2 HQ JvlHBoc ^NHBoc 

(22) (23) (24) 

N3. JMHBoc HzN^ ^NHBoc 



(25) (20) 



1 ~XS4 ©#XfSf^> "Comprehensive Organic transformation", R. C. v ^ 
y ^ m, VCH publisher Inc. , 1989t^iB«§ttfc:^fe^##}z:i-5 r h t^-^^ 6. 



^5t^l 0 

fb-^#/ (17) (^*#:M<tbT«s m7L\t'i>xr(D\'^'^m (i t-d -\Y.^m ( 

17-4 6) :e)S^if feti^So r;Jxbofb;^i^(i, -^d^f^. wo 0 1/7 4 7 7 4^3 J: 

t/"'Coraprehensive Organic transformation", R. C. ^viy^^, VCH publisher I 



wo 2004/048379 
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H2N, 4^H2 \^2H, Jti^2 H2N, JVJH2 



OH 

(17-1) 

H2N, 




(17-6) 
H2N. ,NH2 



(17-2) 
H2N. J^H2 




OH 



(17-7) 
H2N. JMH2 



F 

(17-3) 
H2H, J^H2 



(17-8) 
H2N, JMH2 



-OH 



(17-4) 



OMe 
(17-11) 

H2N, ^^NH2 



(17-12) 
H2N, JMH2 




OH 



(17-13) 
H2N, ^NH2 




OMe 



(17-14) 
H2N. JMH2 



(17-9) 
H2N, ^NH2 H2N, ^NHz 



OH 





OH 



(17-15) 



(17-5) (17-10) 
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H2N. 4MH2 H2H. 4MH2 




(17-16) 

H2N, 




^ O 




(17-21) ° 

H2N, 



MeO OMe 
(17-17) 




H2N, J^H2 




(17-22) O 

H2N, 4MH2 



(17-18) O 



N— 



H2H, 4MH2 




H 



o 



(17-23)/ 



H2N, ^Hz 



(17-19) O' 
H2N, ^NH2 





N /P 



(17-20) O 



1 



(17-24)^ 



NH 



H2N, JSIH2 



NH 

0=S=0 
(17-25)1 

H2N. ^NH2 



NH 



/ \ 



(17-26) 
H2N^ 4MH2 



NH 

o=s=o 

(17-27) 
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H2N, JMH2 



NH 



(17-28) 

H2N, JslH2 



NH 

o=s=o 




(17-29) 
H2N. 



-OH 



O 

(17-30) 
H2N. JMH2 



/ 



-0 



O 

(17-31) 



10 8 

H2N, 4SIH2 H2H. ^NH2 




/ 
-N 

o- \ 

(17-32) 




r 

-N 

o- ^ 

(17-33) 




N 



O 

(17-34) 
H2N, JslHs 




N 



O 



(17 — 35) 




O 

(17-36) 



/ \ 
N O 

\ / 



H2N. ^NH2 H2N, JMH2 




N 



(17-37) 



H2N. ^NH2 H2N, 4^IH2 





r 



N 



V 



(17-38) 
H2N, JSIH2 




N p 

\ / 



(17-39) 
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(17-40) 




(17-42) 
H2N, JMH2 



H2N. 



HN— 

y-oEt 

(17-44) cy 



HoN 



HN— 

yoEt 

O 

(17-45) 



H2N, 4SIH2 




OEt 



-NH2 
(17-43) 

ih^m (14) ^Xmt^m (18) fi. TtT|Kp"B^^V^6r 



10 



^mir^:^m. RX:^m.'^mir^^mt VXn. rprotective Groups in Or 
ganic Synthesis 2nd Edition (John Wiley & Sons, Inc., 1991) J ifl^lfBS^ tl. 

fc;^?* ^ffl V N 5 i t -e ^ 5 „ 

7km^(Di^M&tVXit^ tert-:/^/^1^7<^/l^:Xi;7kS, ^ b^ix^^ 
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TTK^fb^ VV^J^fi: }^(DT)Vt) y -e^a-r 6 :i ^ J; 19 nt>f\.. 5: K(D«^ 



wo 2004/048379 
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111 

fcSV^f»ms -^^nt":^^^, v-^l>^s =1^^^^. ?L^^ 

mmn. m^<Dit^m^x^. -^fzLm^(omm. ^m. -mk m^. s# 

>y ^'^fc:{i^n&(^^^6tJt-fF^$;^54t^s 0. l~lOOOrag/0. 



wo 2004/048379 



PCT/JP2003/013990 



112 

B o c : tert-:/ f 

C b z : ^>'v^/U;^drix;^y^7i?— 



15 1, ^/k-7-(2-p< 5^/W5-:7y^::^n^:/v^/V)-8-((R)-3-T 5; 7 t°^y v'^-W 




20 ^M^i^ : 

7 A : CHIRALPAK AD-H (DAICEL) (2. 0 cmOx 25. 0 cm) 

: 34% 2-:/n />V — ;P/65. 8%^=^-f-://0. 2% v'a^f^/kT ^ ^ 
^m^S (UV) : 254 nm 
: 5. 0 ml/min 

25 -f^itBlF^T : 36. 98 rain (CHIRALPAK AD-H : 34% 2-:/a/>V ^/^/^^^f-^/O. 2 vo 
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1 % i?^^/^T 5: ^) 

NMR (400 MHz, CDCI3) 5 7.16-7.12 (m, IH), 6.89-6.84 (ra, IH), 6.45-6.41 
(m, IH), 5.32 (d, J = 16.8 Hz, IH), 5.27 (d, J = 16. 8 Hz, IH), 3.58 (s, 3H 
), 3.40-3.35 (m, IH), 3.34 (s, 3H) , 3.26-3.23 (ra, IH), 2.93-2.88 (m, 2H), 
5 2.74-2.68 (m, IH) , 2.33 (s, 3H) , 1.95-1.88 (m, IH), 1.75-1.68 (ra, IH), 1.6 
0-1.56 (m, IH), 1.26-1.22 (m, IH). 
MS (ESI+) 401 (It+l, 100%). 

mmm 2 




i^W^^ : 38. 16 min (CHIRALPAK AD-H : 34% 2-7"n^NV — /V/'^=3ri^>'/0. 2 vo 

15 1 % v^oc^^i^r 5: >-) 

'H MIR (400 MHz, CDCI3) 6 7,58-7.54 (m, IH), 6.93-6.87 (m, IH), 6.59-6.55 
(m, IH), 5.38 (d, J = 17.7 Hz, IH), 5.34 (d, J = 17. 7 Hz, IH), 3.58 (s, 3H 
), 3.39-3.38 (m, IH), 3.36 (s, 3H), 3.26-3.22 (ra, IH), 2.94-2.90 (m, 2H), 
2.71-2.66 (m, IH) , 1.97-1.89 (m, IH), 1.78-1.70 (m, IH), 1.61-1.57 (m, IH), 
20 1.26-1.23 (ra, IH). 

MS (ESIH-) 465 (M*+l, 100%). 

1, 3-v^7« ^/W7-(2-7< 'f-7U-5-y/U:tu^lyi;^/U)-8-{[ (IS, 2R) -2-T 5: / v'iJ' n 
25 ^^^rv-zl^lTS: /}=3ri^^^>- 
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5 io^K: CHIRALPAK AD-H (DAICEL) (2. 0 cm<I)x 25. 0 cm) 

^IljtS : 34% 2-:7"n/NV —^1^/65. 8%^drf-i//o. 2% i>^^/PT ^ 
^ffi^Sft (UV) : 254 nra 
: 5. 0 ml/min 

-f^^^^^ :22. 13 min (CHIRALPAK AD-H : 34% 2-:7"n^NV — /V/^^^pf-^-Zo. 2 vo 

10 1 % v^^^/i^r ^ 

^H MIR (400 MHz, CDCI3) 5 7.17-7.14 (m, IH), 6.92-6.87 (m, IH), 6.63-6.60 
(m, IH), 5.35 (s, 2H), 4.97 (d, J = 7. 2 Hz, IH), 3.84-3.78 (ra, IH), 3.55 
(s, 3H), 3.37 (s, 3H), 2.99-2.96 (m, IH), 2.33 (s, 3H), 1.70-1.66 (m, IH), 
1.59-1.56 (m, IH), 1.40-1.25 (m, 6H). 

15 MS (ESH-) 415 (r+1, 100%). 

1, (2-p< f-;V-^-yjV:^n^lyV^;V) -8- ( (R) -3-T 5: J V v^V-l-^T 

/V) =3fi^>'^>' 




1, S-v'p^ ^7^-7-(2-p<^7^-5-7/^;^^^>'v'/l/)-8-:7"P^d^i^>9^:/ (152 mg) 
*3j;t)«(R)-3-T^/ t°-<y (100 rag) (D^^y—zU (6 ml) ^^^^110 "CX^m 
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^^2ommi3ummwvt^o R}t-mm^25 °c{a^mik. mj^mm\^. ^(Dmrni^mm 

mWTk^Mx.. ^ n nTjx/l/A (30 ml) J^T3|l]ttl±i W^iS ^^TKIi^i- 

5 (124 rag) L-t#:fco 

NMR (400 MHz, CDCI3) 6 7.16-7.12 (m, IH), 6.89-6.84 (m, IH), 6.45-6.41 
(m, IH), 5.32 (d, J = 16.8 Hz, IH), 5.27 (d, J = 16. 8 Hz, IH), 3.58 (s, 3H 
), 3.40-3.35 (m, IH), 3.34 (s, 3H), 3.26-3.23 (m, IH), 2.93-2.88 (m, 2H), 
2.74-2.68 (m, IH), 2.33 (s, 3H), 1.95-1.88 (m, IH), 1.75-1.68 (m, IH), 1.6 
10 0-1.56 (ra, IH), 1.26-1.22 (ra, IH). 
MS (ESI+) 401 (r+1, 100%). 



1, 3-v^7« ^7W7-(2-i^ n n-5-:77k;^-n^:/v?yl^)-8-((R)-3-r ^ 7 t°^iJ v^^z-l-Y 

15 




^H NMR (400 MHz, CDCI3) S 7.40-7.36 (m, IH), 6.98-6.93 (ra, IH), 6.61-6.58 
20 (m, IH), 5.38 (d, J = 17. 6 Hz, IH), 5.33 (d, J = 17.6 Hz, IH), 3.58 (s, 3H 
), 3.40-3.38 (m, IH), 3.35 (s, 3H), 3.25-3.22 (m, IH), 2.94-2.91 (m, 2H), 
2.73-2.68 (m, IH), 1.93-1.90 (m, IH), 1. 73-1.72 (ra, IH), 1.61-1.57 (m, IH), 

1.27-1.24 (m, IH). 
MS (ESI+) 421 (M*+l, 100%). 

25 
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1, 3-v^7«^/W7-(2-7«^/l-'-5-:7/P-;d-n-<>'v^/l-)-8-(3-T ^ / fc°-<3J 




J 




P O ^'''^^^F ° 




1 I NHBoc I NH2 

1, 3-v^^^/^-7-(2-7«^/^-5-:7/W::^t2^>'-j;?/^)-8--7't3^dr4^v^ (191 mg) 
5 , 3-[ (tert->^^ h ^v':^7 7^7}?::^/I/) T 5; / ] t:°^ U (200 mg) (D^^ J —IV (6 ml 

y^/^= 200/1 75/1) -e»^L. ^^^i^^#fci„ ^«fete:;2is:^^#)Ov?;r=3rf-:/^^ 
(4 ml) AW^/^J:^^^l^W0. (20 ml) ^JP;t. 25 'Ctr 3 NFFnlit^ 

10 bfc„ mmWL^m±Mm\^. ^oaiSt^lj^U^fBSWTKdOO mD^^^t", >^an 

;jN7l-A(30 ml) t3:T3|llfE&a:l b/Co ^ffiH ^MtK^^-^ h U -i^T^;^ ^iiftS 

ffitlii-5w<Jri^J:oT. Hm^J 6 (Dfti-a-^ (204 mg) ^e^Hfls^ bT#fCo 
NMR (400 MHz, CDCI3) 5 7.16-7.13 (m, IH), 6.89-6.84 (m, IH), 6.44-6.41 

(m, IH), 5.32 (d, J = 16. 7 Hz, IH), 5.26 (d. J = 16. 7 Hz, IH). 3.58 (s, 3H 
15 ) , 3. 40-3. 36 (m, IH) , 3. 34 (s, 3H) , 3. 26-3. 22 (m, IH) , 2. 95-2. 88 (m, 2H) , 

2.75-2.69 (m, IH), 2.33 (s, 3H), 1.95-1.88 (m, IH), 1.71-1.69 (m, IH), 1.6 

2-1.58 (m, IH), 1.26-1.21 (m, IH). 

MS (ESI+) 401 (M*+l, 100%). 

20 m.mn 6 h nm(o^'^~^. n^k:<t'^^^nm\'ckmt>^^%'m.m 7 ~ i o (ow^-^m 

1, 3-v^;^^/W7-(2->*'n^-5-:7/V;;^t2^:/>?/k)-8-(3-T 5: / bf^ D i^^^-W/V-) 
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NMR (400 MHz, CDCI3) 8 7, 58-7. 54 (m, IH) , 6. 93-6. 88 (m, IH) , 6. 59-6. 56 ( 
m, IH), 6.38 (d, J = 17.0 Hz, IH), 5.34 (d, J = 17. 0 Hz, IH), 3.58 (s, 3H), 
3.40-3.38 (m, IH), 3.36 (s, 3H), 3.26-3.22 (m, IH), 2.93-2.88 (m, 2H), 2. 
5 71-2.66 (m, IH), 1.93-1.89 (m, IH), 1.75-1.71 (m, IH), 1.61-1.57 (m, IH), 
1.29-1.20 (m, IH). 
MS (ESI+) 465 96%). 

mmms 

10 1, 3-v^;?< ^yl^-7-(2-i? X2 n-5-:7/i/;^-n^:/i>/^)-8-(3-r 3: / t:°-<]; v'^-l— f/k) 




'H NMR (400 MHz, CDCI3) 5 7.39-7.36 (m, IH), 6.98-6.93 (ra, IH), 6.61-6.58 
(m, IH) , 5. 38 (d, J = 17. 6 Hz, IH) , 5. 33 (d, J = 17. 6 Hz, IH) , 3. 58 (s, 
15 3H) , 3. 40-3. 38 (m, IH) , 3. 36 (s, 3H) , 3. 25-3. 22 (m, IH) , 2. 95-2. 88 (m, 2H) , 
2.72-2.67 (m, IH), 1.93-1.90 (m, IH), 1.73-1.70 (m, IH), 1.61-1.57 (m, IH 
), 1.25-1.23 (m, IH). 
MS (ESI+) 421 (r+1, 100%). 

20 mMM 9 

1, 3-v^7{^/^-7-(2-;^ h=3r-i^-5-7/^;^P^^^v'/^)-8-(3-T 5 / -v^^-W/I^ 
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NMR (400 MHz, CDCI3) 8 6.95-6.90 (m, IH), 6.83-6.81 (m, IH), 6.53-6.49 
(m, IH) , 5. 36 (d, J = 17. 2 Hz, IH) , 5. 31 (d, J = 17. 2 Hz, IH) , 3. 86 (s, 3 
5 H) , 3. 57 (s, 3H) , 3. 42-3. 37 (m, IH) , 3. 35 (s, 3H) , 3. 29-3. 24 (m, IH) , 2. 92 
-2.87 (m, 2H), 2.73-2.67 (ra, IH), 1.94-1.88 (m, IH), 1.75-1.68 (m, IH), 1. 
60-1.56 (m, IH), 1.26-1.20 (m, IH). 
MS (ESI+) 417 Ot+1, 100%). 



10 mmm i o 

1, 3-v'7< ^/^-7-(2- h y 7« ^/W5-:7/P^t2^^>?/U)-8-(3-r 5; / }f^V 




^H NMR (400 MHz, CDCI3) 5 7.74-7.71 (m, IH), 7.09-7.05 (m, IH), 6.66 (d, J 
15 = 9.0 Hz, IH), 5.54 (s, 2H), 3.59 (s, 3H), 3.41-3.36 (m, IH), 3.35 (s, 3H 
), 3.23-3.19 (m, IH), 2.91-2.84 (m, 2H), 2.70-2.65 (ra, IH), 1.93-1.89 (m, 
IH), 1.69-1.67 (m, IH), 1.58-1.54 (m, IH), 1.25-1.21 (m, IH). 
MS (ESI+) 455 (r+1, 100%). 



20 WMm^ 1 

\-{:2.-:^^y-2~y au=^;v=^^;v)-'i-:^ ^/W7-(2-^ =f-;v-'Z-y jV:^xi^:yV^;v)-'8>-{ 
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(R)-3-r ^ y i»'-w/v)^f->^^>^ 




F 




O 




F 



1- (2-:t^ a^::^}\^^^jv) -3-;^ ^/k-7-(2-^ =f')V-h-y )V:^'a^:y-^}V) -8- 

y^^n^^arf-^-^^- (242 mg) *5 j;tJ«(R)-tert-3-:/^/H::''-<y v^>'-3-'i'7U':^/W^'7« 
5 — h (200 mg) (O:^^ J—JV (6 ml) ^^^^^110 °C-e^W4'30NFra^IP^^t# bfCo 

KJ^^S?i^^25 °CJc7^ip#. ^J±«lib7to aS^^^y c^-v- 

(jgr?B'M^ : 1=^ y -/^= 200/1^^65 75/1) -eis^u ^^i^ ( 

350 mg)^#fco (5 ml) t3:4Nii:m/v^^^i^->-^ 

^ (20 ml) ^M^. 25 'CT'3B#rait#bfCo S^&^^^Mffia^ ^(D^Si- 

10 jitbiaMWzKdoo ml) ^;!jp^, i^atn;^/^ji.(5o ml)t;^T2li]ttmbfco ^mm^ 

(237 mg) b-C#;rCo 
NMR (400 MHz, CDCI3) 5 8. 00-7. 97 (ra, 2H) , 7. 59-7, 56 (m, IH) , 7. 50-7. 44 
(m, 2H), 7.13 (dd, J = 5. 6, 8. 3 Hz, IH), 6.88-6.84 (m, IH), 6.51 (dd, J = 
15 2.5, 9.7 Hz, IH), 5.40 (s, 2H), 5.30 (d, J = 16. 8 Hz, IH), 5.25 (d, J = 16. 
8 Hz, IH), 3.60 (s, 3H), 3.45-3.38 (m, IH), 3.30-3.23 (m, IH), 2,95-2.91 ( 
m, 2H), 2.76-2.71 (m, IH), 2.30 (s, 3H), 1.97-1.90 (m, IH), 1.76-1.70 (m, 
IH), 1.65-1.60 (m, IH), 1.30-1.22 (m, IH) . 
MS (ESI+) 505 (M*+l, 100%). 



1 2 

\-{2-')-y^}V:^ =f-/U-7- (2-y 9^/k-5-:7/U';^n^^'v'/l/)-8-((R)-3-T 5; 

25 y t°^y v^^-W/U-) ^Srf-^-^^ 



20 
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NMR (400 MHz, CDCI3) 8 7. 86 (s, IH) , 7. 79-7. 73 (tn, 3H) , 7. 55 (dd, J = 1. 
7, 8.4 Hz, IH), 7.43-7.40 (m, 2H), 7.14-7,12 (m, IH), 6.90-6.87 (m, IH), 6. 
50 (dd, J = 2. 6, 9. 8 Hz, IH) , 5. 36-5. 26 (m, 4H) , 3. 56 (s, 3H) , 3. 39-3. 35 ( 
5 m, IH), 3.25-3.22 (m, IH), 2.92-2.86 (m, 2H), 2.73-2.68 (m, IH) , 2.32 (s, 
3H), 1.94-1.88 (m, IH), 1.75-1.68 (m, IH), 1.62-1.55 (m, IH), 1.25-1.19 (m, 
IH). 

MS (ESI+) 527 Ot+1, 100%). 

10 MMm 1 3 

1- ( t° y v^:/-2--i' jupi -3-p{ =f-?v-i- (2-7< ^jv-^-^ )Vir n ^ly-J^jv) -8- ( (R) - 
3-T ^ / tf^y v^iz-W/v) ^-^i^^f-iy 



^H NMR (400 MHz, CDCI3) 5 8. 50 (d, J = 4. 2 Hz, IH) , 7. 60-7. 56 (m, IH) , 7. 17 
15 (d, J = 7. 8 Hz, IH) , 7. 14-7. 09 (m, 2H) , 6. 88-6. 84 (ra, IH) , 6. 48 (dd, J = 
2.5, 9.8 Hz, IH), 5.36-5.26 (m, 4H), 3.58 (s, 3H), 3.41-3.38 (m, IH), 3.26 
-3.23 (m, IH), 2.95-2.90 (m, 2H), 2.78-2.72 (m, IH), 2.30 (s, 3H), 1.72-1, 
69 (tn, IH), 1.65-1.57 (m, 2H), 1.29-1.25 (ra, IH). 

20 WMU 1 4 

l-(^ y ^/ y ^- 1 -y{;v:^ ^/w)-3-p< ^/i/-7-(2-p« ^;v-^-y;V:^vi^i/V;v)-'&- 
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( (R) -3-T ^ J y -J l^-l-^ ;v) =3r f - 




NMR (400 MHz, CDClj) 6 8.33 (d, J = 5. 8 Hz, IH), 8.17 (d, J = 8. 4 Hz, 
IH), 7.79 (d, J = 8. 0 Hz, IH), 7.65-7.58 (m, 2H), 7.48 (d, J = 5. 7 Hz, IH), 
5 7.10-7.07 (ra, IH), 6.86-6.83 (m, IH), 6.54 (dd, J = 2. 5, 9. 8 Hz, IH), 5.8 
2 (s, 2H), 5.33 (d, J = 17. 1 Hz, IH), 5.28 (d, J = 17. 1 Hz, IH), 3.62 (s, 
3H), 3.42-3.38 (m, IH), 3.28-3.23 (m, IH), 2.94-2.90 (m, 2H), 2.76-2.71 (m, 

IH), 2.28 (s, 3H), 1.94-1.90 (m, IH), 1.75-1.70 (tn, IH), 1.61-1.55 (m, IH 
), 1.26-1.23 (ra, IH). 
10 MS (ESI+) 528 (M^+1, 100%). 



%W^\ 1 5 

1- [2-;^=35^ y-2- (2- ;^ V^-y-7zsu -3-p« (2- p< ^/^-5- y/V:^ n 



15 




1- [2-:^^ y-2- (2-7^ b =3r v':7 ^/k) -3-7« f-JV-l- (2-;^ ^;V-B-'7 
^^/v?/^)-8-:7~n^drf-V^^/ (258 mg) ^^XlZ-T ^ J -J^'—mkM (34 

6 mg) ©^^/-/l. (10 ml) ^:^^110 'dfitW^'SBt^Mjt^ UfCo ^Jimm 
Sr25 'Ct^i^^SPf^. ^^J±m^ Lfc. mm^^ n n ;!iN/Vi>. (lOO ml) \r.mm 1 N:^^ 
20 (100 ml) . ggV^T»MW7K (100 ml) •V^m^\^f:L. W^Jl^^^iBt-^ f ^ !> 

AT^^u ^w^WL'i^wm-^^t\z.i:^x. mmmi 5(Di\:,-^m dsemg) ^ 
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NMR (400 MHz, CDCI3) 6 7.91 (dd, J= 1.8, 8 Hz, IH) , 7.50-7.46 (m, IH), 
7.12 (dd, J = 5.7, 8.2 Hz, IH), 7.01-6.96 (m, 2H), 6.86-6,83 (m, IH), 6.5 
0 (dd, J = 2. 6, 9.7 Hz, IH), 5.34 (s, 2H), 5.31-5.23 (tn, 2H), 3.93 (s, 3H), 
5 3. 59 (s, 3H) , 3. 41-3. 37 (m, IH) , 3. 27-3. 23 (ra, IH) , 2. 93-2. 88 (ra, 2H) , 2. 
75-2.69 (m, IH), 2.30 (s, 3H), 1.96-1.88 (m, IH), 1.75-1.68 (m, IH), 1.61- 
1.59 (m, IH), 1.26-1.23 (m, IH). 
MS (ESI+) 535 (It+l, 100%). 

10 mmm 1 5t mm(D:^mx\ ni^^-i-^^^^^wm^i^^^'^mmm i e ~ i 7 

1 6 

1- [2-;^^ y-2- (3-7« h ^iy:^' ^^/P) -3-^ ^7U-7- (2-7? ^/L-5-:7/V;^t3^ 



^H NMR (400 MHz, CDCI3) 6 7.59-7.57 (m, IH), 7.50-7.49 (m, IH), 7.39-7.35 

(m, IH), 7.14-7.11 (m, 2H), 6.87-6.84 (m, IH), 6.52-6.49 (m, IH), 5.38 (s, 
2H) , 5. 30 (d, J = 16. 8 Hz, IH) , 5. 25 (d, J = 16. 8 Hz, IH) , 3. 83 (s, 3H) , 
3.59 (s, 3H), 3.42-3.39 (m, IH), 3.30-3.25 (m, IH) , 2.95-2.91 (m, 2H), 2. 
20 76-2.70 (tn, IH), 2.30 (s, 3H), 1.96-1.90 (m, IH), 1.75-1.70 (ra, IH), 1.62- 

1.60 (m, IH), 1.27-1.24 (m, IH). 

MS (ESI+) 535 (r+1, 100%). 




mMm 1 7 

25 l-C2-;t=3{-y-2-(4-;^ h=^v'P^3ic^/U'):3z^/l^]-3-;^^/^-7-(2-^^/k-5-:7/P';ra^ 
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NH2 



NMR (400 MHz, CDCI3) 6 7.98-7.95 (m, 2H), 7.12 (dd, J = 5. 7, 8.3 Hz, IH 
), 6.95-7.91 (m, 2H), 6.88-6.84 (m, IH), 6.50 (dd, J = 2. 6, 9. 7 Hz, IH), 5. 
5 36 (s, 2H), 5.30 (d, J = 16.7 Hz, IH), 5.25 (d, J = 16.7 Hz, IH) , 3.87 (s, 
3H), 3.59 (s, 3H), 3.42-3.38 (m, IH), 3.29-3.23 (ra, IH), 2.96-2.89 (m, 2H 
), 2.75-2.70 (m, IH), 2.29 (s, 3H), 1.95-1.88 (m, IH), 1.75-1.69 (m, IH), 
1.64-1.61 (m, IH), 1.27-1.24 (ra, IH). 
MS (ESI+) 535 (M'^+l, 100%). 

0 

mMm 1 8 

1, 3-i?p« ^jU-7-(2-?i '^/l^-5-y/U:tr:t^lyi>M-8-l( cis-2-r 5: / -y^ n^^riy 




15 1, 3-v^7«^/W7-(2-7«^/^-5-:7/l^;rt3^^v?/I/)-8-y'a^dr1^V^^ (191 mg) *5 
cttJ«l, 2-v^i5' a^^f->^v?T^ >^ (171 mg) <^N-p« ^/m^n U v^/ (1. 5 ml 

) ^?ssri6o °ox^^^immmm^\^trL. mmmm-^i^ °c\a^w^. mmm 

U amc5%^^;^7y t>A7K^iJP;t. i^aa;}N/l^A(30 ml) JcTSlUttffl LfCo 

20 1) m^^. s«^^(^j:»9»Mu 'mwsA\^(o\\L'^m (182 mg) ^efe@f*^L-c 
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NMR (400 MHz, CDCI3) 8 7.17-7.13 (m, IH), 6.91-6.86 (ra, IH), 6.63-6.60 
(ra, IH), 5.34 (s, 2H), 4.95 (d. J = 7. 3 Hz, IH), 3.83-3.77 (m, IH), 3.55 ( 
s, 3H), 3.37 (s, 3H), 2.98-2.96 (m, IH), 2.32 (s, 3H), 1.68-1.20 (m, 8H). 
MS (ESI+) 415 (M*+l, 100%) 



1 8 mm(D:^m-(:\ Mm-f-^^^^mit^mT!}^ hmmm 19 — 22 (D^t 



n 9 

1, 3--J?i f-^l^-7-(2-^ n vi-5-y/U:^u^:yi;^/U)-8-li cis-2-T 5 7 v 

/^)T: 
O^N^N 




o 

I II ^NH NH2 



^H NMR (400 MHz, CDCI3) 5 7.38-7.35 (m. IH), 6.98-6.93 (m, IH), 6.79-6.76 

(m, IH), 5.44 (s, 2H), 5.13 (d, J = 7. 2 Hz, IH), 3.86-3.82 (m, IH), 3.54 
(s, 3H), 3.38 (s, 3H), 3.04-3.01 (ra, IH), 1.69-1.34 (m, 8H). 

MS (ESI+) 435 (M^+1, 100%) 
MMm 2 0 

1, 3-i^;^ '^/U-7-i2-^^u^-B-'7/U:^u^:yi:^;U)-8~[( cis-2-T 5: / i^ii^ n^^v- 

Br- 

O 



Br 




i JL 




J If /^NH NH2 



^HMR (400 MHz, CDCI3) 8 7.56-7.53 (ra, IH), 6.92-6.87 (m, IH), 6.71-6.68 
(m, IH), 5.42 (s, 2H), 5.08 (d, J= 7. 3 Hz, IH), 3.86-3.82 (m, IH), 3.55 ( 
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s, 3H), 3.37 (s, 3H), 3.04-3.03 (m, IH), 1.60-1.35 (m, 8H). 
MS (ESI+) 479 (r+1, 100%) 



2 1 

5 l,3->^^^/^-7-(2-7< h^->-5-y/U^u^iy-JjU)-8-l( cis-2-T ^ J i^i^ vi^^ 




MIR (400 MHz, CDCl,) 8 7.31-7.28 (ra, IH), 6.99-6.94 (m, IH), 6.87-6.84 
(m, IH), 5.63 (d, J = 7.4 Hz, IH), 5.30 (s, 2H), 3.93 (s, 3H), 3.90-3.88 ( 
10 m, IH), 3.49 (s, 3H), 3.41 (s, 3H), 3.16-3.14 (m, IH). 1.64-1.38 (m, 8H). 
MS (ESI+) 431 (M*+l, 100%) 



mmm 2 2 

l,3-v^p<^7W7-(2-^^/W5-:7/V:e-t2^>^i:;?/^)-8-[( cis-2-T^ 7-4,5—:^^ b 
15 v'v'ri^ n^^S//^)T$ yjdri^-V^i/ 




MeO 



'H NMR (400 MHz, CDCI3) 5 7.17-7.13 (m, IH), 6.90-6.86 (m, IH), 6.51-6,42 
(ra, IH), 5.40 (d, J= 17. 1 Hz, IH), 5.30 (d, J = 17. 1 Hz, IH), 4.95 (brs, 
IH), 3.75-3.73 (m, IH), 3.55 (s, 3H), 3.37-3.35 (m, 9H), 3.50-2.50 (m, 2H), 
20 3.01-2.99 (m, IH), 2.32 (s, 3H), 1.79-1.64 (m, 4H). 
MS (ESI+) 475 (r+l, 100%) 
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1, 3-v^7{^/l/-7-(3, 5-v^:7/l/;^a^i/v?yl/)-8--7'a^:3ef-^^>' (385 mg) ^ 3- 

T5/t°^y v^^-it^ii: (34e mg) , ^xuiy^^ yy'uif/i^ac'^/uT^i^ (0.7 mi 

) (D^^y-/v (6 ml) ^^srioo 'cxm^^25mmMmmw\^rco Rmmm^25 

m (320 mg) SrQ^iaft:^ LT#fc„ 

NMR (400 MHz, CDCI3) 5 6.75-6.69 (m, 3H), 5.33 (s, 2H) , 3.55 (s, 3H), 
3.39-3.37 (m, IH), 3.37 (s, 3H), 3.26-3.21 (m, IH) , 3.01-2.91 (m, 2H), 2.7 
15 6-2.72 (ra, IH), 1.99-1.95 (m, IH), 1.82-1.63 (m, 2H), 1.33-1.24 (m, IH). 
MS (ESI+) 405 (r+1, 100%). 

1, 3-$;*^ ^/W7-(2-;^ ^;V^l^-J/V)-S-{'i-T % / t°^]; v'^-l--Y/^) ^^y^f-l^ 




20 
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NMR (400 MHz, CDCI3) S 7.18-7.10 (m, 3H), 6.72 (d, J = 7. 4 Hz, IH), 5.3 
8 (d, J = 16.5 Hz, IH), 5.30 (d, J= 16.5 Hz, IH), 3.57 (s, 3H), 3.39-3.35 
(m, IH), 3.34 (s, 3H), 3.28-3.24 (m, IH) , 2.94-2.84 (ra, 2H), 2.72-2.67 (m, 
5 IH), 2.36 (s, 3H), 1.90-1.87 (m, IH), 1.68-1.66 (m, IH), 1.59-1.56 (m, IH 
), 1.27-1.21 (m, IH). 
MS (ESI+) 383 (M++1, 100%). 




mMUWr. B-'^u^'r:^^ ^ (1.29 g) (Dv>p{^/l-7j^/^Ar 5: K(20 ml)^ 

l^^3:>(*L. b-y;v:^u-2-:^^;v^:yV'7V':fu^ K (1.07 g) ^ ^XimMtt ]) t7 (.0 

.76 g)'^M^. 25 °C-I?20B#^ti#bfCo K^mm^T^ (200 mD^WX., l^m^ 

^^^t\^i:-DX. ^mmscDit-^s^ (1.84 g) ^a-feHflst bT#fc„ 

^H NMR (400 MHz, DMSQ-dg) 8 7.30-7.28 (m, IH), 7.06-7.01 (m, IH), 6.29-6.2 
5 (m, IH) , 5.50 (s, 2H), 3.44 (s, 3H), 3.19 (s, 3H), 2.36 (s, 3H). 

MS (ESI+) 381 (M^+1, 100%). 

20 

1, 3-i>7< ^/l/-7- (2-zf n ^-5-:77k;^n v^/P) -8-7' n 
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Br 




o 



F 



I II />-Br 



^HNMR (400 MHz, DMSO-dg) 6 1.19-1. lb (m, IH), 7.21-7.16 (m, IH), 6.53-6.49 

(m, IH) , 5.52 (s, 2H), 3.45 (s, 3H), 3.19 (s, 3H). 
MS (ESH-) 445 (r+1, 47%). 

1, ^--J/-=f-;v-i-{2-'^ u u-b-z^ ;v:tn^iy-J;u)-Q--:fu^^-^:^^iy 



NMR (400 MHz, DMSO-de) 6 7.64-7.60 (ra, IH), 7.28-7.20 (m, IH), 6.59-6.5 
3 (m, IH), 5.63 (s, 2H), 3.44 (s, 3H), 3.19 (s, 3H). 

MS (ESI+) 401 (M"+l, 61%). 

1, 3-t^^ ^yV'-7-(2-^ h ^■i^~b-y;]^:tx2^:yV^;v)-s-^n^'iK-^ly'^:y 



^H NMR (400 MHz, DMSO-de) 5 7.16-7.05 (m, 2H), 6.47 (dd, J = 2. 9, 9.0 Hz, 
IH) , 5.44 (s, 2H), 3.85 (s, 3H), 3.43 (s, 3H), 3.19 (s, 3H). 
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MS (ESI+) 397 (M*+l, 100%). 



NMR (400 MHz, DMSO-dg) 6 7.94 (dd, J = 5. 4, 8.7 Hz, IH), 7.42-7.38 (m, 
IH), 6.64-6.61 (m, IH), 5.71 (s, 2H), 3.46 (s, 3H), 3.19 (s, 3H). 
MS (ESI+) 435 (r+1, 84%). 

10 8 

1, 3- v*;^ (3, ^--J'-y;vir vi^:y-Jjv) -8-^^ a ^ ^f - >- 

F 



I 

NMR (400 MHz, CDCI3) 6 6.88-6.86 (m, 2H), 6.80-6.74 (m, IH), 5.53 (s, 2 
H). 3.58 (s, 3H), 3.41 (s, 3H). 

15 





1, 3-v^^ 5^/W7-(2-p< 5^/V^>'v^/U')-8-:/r3^^i?-^^> 
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NMR (400 MHz, CDCI3) S 7.23-7.18 (m, 2H), 7.12-7.08 (m, IH), 6.47 (d, 
J = 5.8 Hz, IH), 5.57 (s, 2H), 3.61 (s, 3H), 3.36 (s, 3H), 2.45 (s, 3H). 
MS (ESI+) 363 (ir+1, 94%). 



1 0 

5-:77U::e-n-2-^ 
OMe 





^B^^T. 4->'/l'::^0-2-p(^7Vr — (1.40 g) (Dm^'ib^m (20 ml) 

10 N-:/^^;^^^/^^ ^ K (1.96 g) ^XXJ^Ty}f:^-^y:^f-r2=^hV 

/P(20 mg)^;tjP;t^ 80 "CX^mmMWl^tio Rft^Mm^25 °Cl<li^i.m. ^J'^a7}^/^ 
A (100 ml)^M^. § 6> ^310.5% ^mi- ^ U ^ J^^T^BM^M X.. ^ nn^/l^AtZlT 

X. mmmioo^^t-^m (2.34g) ^m^mp^t\^xmco 

15 NMR (400 MHz, CDCI3) 6 7.08-7.04 (m, IH), B. 98-6. 95 (m. IH), 6.81 (dd, J 
= 4.3, 9.0 Hz, IH), 4.50 (s, 2H), 3.87 (s, 3H). 



1 1 

3-[ (tert-y*' b T 5 / ] t!"^ V 
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NHBoc 



(11.69 g) (D?i^ /—/l^mW (250 ml) ^C^U 10% ^^°7v^l> A-Mm(50%^7K) 

(8.50 g) 7kmmmn.r. 25 x:i,<ix7mmmw\^f^o mm^^mi.. mm 
5 m^mmmrnvfc. R}tM^m\^mamM7i<^ doo mi) ^m^. ^nn7K/i-A(5o m 

Sr^^zicfcoT. #%M1 10fh^%(9.89 g)^e^@#:i: bT#fco 

NMR (400 MHz, 000X3)6 3.60-3.53 (m, IH), 3.07-3.04 (m, IH), 2.85-2.78 
(m, IH), 2.70-2.62 (m, IH), 2.56-2.48 (m, IH), 1.84-1.79 (ra, IH), 1.70-1.6 
10 6 (ra, IH), 1.51-1.47 (m, 2H), 1.44 (s, 9H). 

MS (ESI+) 201 (M^+1, 100%). 

1 2 

-O-v^/kS-C (tert-:/ f =3rv'^/k7}?c:^/k) T 5: / ] t'^ V z:^>'-l-:fy7U:^^i^U^ h 

15 

Cbz 

S^Mt^Ts i-[(-<^v^/^;^^->)^/V/i^^^/v] t°^y v^^-3-;^7/^4^^^^ (11.19 

g) (Dtext-y^^/UT/l^=^^/V'WU (80 ml) h V ^^/^T ^> (6.20 ml) ^ 

m\^^Xi^y=^==-/u^:^:^V7^r-:^va2.28 g)^un^. so lommmw 

20 Ufco 25 'CJ::?^*PU 5%;^^;^; y >>i>,7K^:^(100 mD^M^Tc, tert-7*^^/^T/v 
bi>^'7:7^'- (JSP:^IK : P a 7iN/i/A/7« ^ y >-/k= 2O/l;0^b3/l) T 
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mm 1 2 (Dih^^ (9. 89 g) ^#fc„ 

NMR (400 MHz, CDCI3) 5 7.36-7.28 (m, 5H), 5.16 (d, J = 12. 5 Hz, IH), 5. 

12 (d, J= 12. 5 Hz, IH), 4.63-4.55 (m, IH), 3.75-3.65 (m, IH), 3.52-3.45 ( 
m, IH), 3.36-3.25 (m, 2H), 1.90-1.82 (m, IH), 1.72-1.65 (m, IH), 1.59-1.50 

(m, 2H), 1.43 (s, 9H) . 
MS (ESI+) 335 (M*+l, 100%). 

1 3 



MM^l^T. (15.30 g) (D i:^ ^ X=t U ?t ^ (300 ml) iZL 

0°C-e h y ^^/l-r ^ ^ (14. Se mi) ^m^. mv^X^ n n^m^>i^/l^(n. 00 g) 

^^iTb. ^o^, 25 °cKm^\^. emmmwi^r^io Rmmm\^7i^(ioo mi), 5%^ 

:3^:/^7KS^(100 mD^Mx.^ n n /iN/Ui^ (100 ml) 2 Ulttffi^fTofCo 

^i^Tfci^m^MJ -^A-e^Ms ^ii^. m}s.mmi.fc„ mm. (is. 63 g) ©o^^y- 

/U (200 ml) 0 °CXl-N7kmih-rhV ^J>^7hm^ (96 ml) ^iflKl. 

mm^'f'/i^ (150 ml) -e2iiitttiibfco mmm^m^k^m-rhv ^j>^x%m\^. 5 
M^^Mmmm-r^^tKx^x, ##mi 3<^<b'a-ii^ (14.54 g) ^&^mi^ti.x 

'H NMR (400 MHz, CDCI3) 6 7.40-7.28 (m, 5H), 5.15 (d, J= 12. 6 Hz, IH), 5. 
11 (d, J= 12.4 Hz, IH), 4.24-4.16 (m, IH), 3.99-3.94 (m, IH), 3.20-3.02 ( 
m, IH), 2.96-2.89 (m, IH), 2.56-2.46 (m, IH), 2.09-2.06 (m, IH), 1.75-1.62 
(ra, 2H), 1.58-1.42 (m, IH). 
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#%M 1 4 




5 ^^MMTs 3-^^/l-7-(2-?i'f-/U-5--y/l^:tu^lyi^/U)-8-y'vt^^'^:y'^:y ( 
734 mg) CDv^^^/l-7jN/L-AT5; K(10 ml)lt?Ki^, mm:^ V [^^ A (332 mg) ^^P^, 8 

0 °c^3:#?au iB#F»M#Lfc. ggv^T. a -:7^r3^T-fe h :7a.y (332 mg 

) (Dz^^^ju:^juj>.T^ K(i mD^^^MTL. ^^iTll•Tf*> 80 "cx^smmmm 

Wi^tco SiS^^i^^25°c^^:^^^Pb. zKdoo mD^Jpxi. $ e>l3:-.drf->-(ioo mi)% 

(800 mg) ^^fe|S|#:^ bT#fCo 
NMR (400 MHz, DMSO-dg) 6 8.00-7.98 (m, 2H), 7.62-7.58 (m, IH), 7.50-7.4 
7 (m, 2H), 7.17-7.14 (ra, IH), 6.91-6.86 (m, IH), 6.25-6.22 (m, IH), 5.52 ( 
s, 2H), 5.41 (s, 2H), 3.63 (s, 3H), 2.37 (s, 3H). 
15 MS (ESI+) 485 (r+1, 100%). 

1 4 i: mm<D:ijm-v\ Mm-r^^m^^mit^^M^hm^m 1 5 ~ 2 o coit 
##M 1 5 

20 l-(2-^:7^/k^ ^^^)_3_^ ^^;^_7_(2-;^ ^/k-5-:7/k;^-u-<:/v^y^)-8-7'c2-^drf- 




I 



NMR (400 MHz, CDCI3) 5 7.87 (s, IH), 7.80-7.75 (ra, 3H), 7.57-7.54 (m, IH 
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), 7.44-7.42 (ra, 2H), 7.20-7.16 (tn, IH), 6.90-6.87 (m, IH), 6.21 (dd, J = 

2.5, 9.5 Hz, IH), 5.54 (s, 2H), 5.30 (s, 2H), 3.60 (s, 3H), 2.40 (s, 3H). 
MS (ESI+) 507 (M*+l, 91%). 

5 1 6 

1- ( tf y i»'-2-^ JV:^ -3-^ ^/P-7- (2-p« u^:y-J;V) 



^H MIR (400 MHz, CDCl,) 6 8.50-8.49 (m, IH), 7.63-7.59 (m, IH), 7.23 (d, J 
10 = 7.8 Hz, IH), 7.15 (m, 2H), 6.91-6.88 (m, IH), 6.23 (dd, J = 2. 6, 9. 6 Hz, 

IH), 5.54 (s, 2H), 5.29 (s, 2H), 3.62 (s, 3H), 2.36 (s, 3H). 
MS (ESI+) 458 (M*+l, 98%). 

1 7 

15 l-[2-;^dE^y-2-(2-^ V^-^'7=c.=^;V):x^=f';u\-^-yi=^;V-l-(:z-?^^;l^-B-:77V:i-x2^ 



'HMR (400 MHz, CDCI3) 5 7.92 (dd, J = 1. 8, 7.8 Hz, IH), 7.53-7.50 (m, IH 
), 7.19-7.15 (m, IH), 7.03-6.98 (m, 2H), 6.92-6.86 (m, IH), 6.24 (dd, J = 
20 2.6, 9, 6 Hz, IH), 5,52 (s, 2H), 5.35 (s, 2H), 3.94 (s, 3H), 3.62 (s, 3H), 
2.36 (s, 3H). 

MS (ESI+) 515 (M^+1, 86%). 
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1 8 




I 



5 NMR (400 MHz, CDCI3) 5 7.58 (d, J = 7. 8 Hz, IH), 7.50-7.49 (m, IH), 7.3 

9 (t, J = 7. 9 Hz, IH), 7.17-7.13 (m, 2H), 6.91-6.88 (m, IH), 6.25-6.22 (m, 
IH), 5.52 (s, 2H), 5.39 (s, 2H), 3. 84 (s, 3H), 3,63 (s, 3H), 2.37 (s, 3H) 

MS (ESI+) 515 (liT+l, 100%). 

10 

#%M 1 9 

1- [2-^^ y-2- (4-p< h^-^Z7 zx. r^/l^) az^jU'] -3-7< ^/^-7- (2- pi ^/U-5--y/U:t a ^ 
-8-:f n ^ V 




I 



15 NMR (400 MHz, CDCI3) 8 7.97 (d, J = 8. 9 Hz, 2H), 7.19-7.14 (m, IH), 6.9 

5 (d, J = 8. 9 Hz, 2H), 6.91-6.87 (m, IH), 6.24 (dd, J = 2. 6, 9.5 Hz, IH), 
5.51 (s, 2H), 5.37 (s, 2H), 3.88 (s, 3H), 3.63 (s, 3H), 2.36 (s, 3H). 
MS (ESI+) 515 (M*+l, 91%). 

20 2 0 

i-(-Y y y ^- 1 --^/i^y ^/^)-3-p< ^/i/-7-(2-^ ^/p-5-y7k;ra^^v^7W-8- 
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NMR (400 MHz, CDCI3) 8 8.31 (d, J = 5. 7 Hz. IH), 8.16 (d, J = 8, 4 Hz, 1 
H), 7.81 (d, J = 8.0 Hz, IH), 7.67-7.61 (m, 2H), 7.50 (d, J = 5. 7 Hz, IH), 
7.14-7.12 (m, IH), 6.89-6.86 (m, IH), 6.30 (dd, J = 2. 5, 9. 6 Hz, IH), 5,8 

5 2 (s, 2H), 5.54 (s, 2H), 3.66 (s, 3H), 2.34 (s, 3H). 
MS (ESH-) 508 (M*+l, 88%). 

2 1 

3-^ ^/l'-7-(2-p« 'f-/U-5-^/U:tn^:y-:>/U)-8-^V2^^'^>^ly 




S*^^T. 3- 7< 5^/1^-8- y^'n^dff-ix^^^ (8.71 g) ©v^7«^/V7}n/1/J^T5: K(1 
00 mDWMl^. ^-'7JV'^vi-2-:^^)V^ly^J';Vzfx^% K (7.58 g) ^ ^'(JB.W.i^^^ 

by li' A (3. 57 g)trJP;t.25 °Q'Q2mwmW\^t^.'m^Wmc.i^ (400 mD^grJdD;!. 
IBtraW^UfCo tlfmUfc:@#:^;SmLT. --d^i^>-(100 ml)T-?5feif^U -V^M^Wi. 
15 ffi^il^U ##^J 2 1 <D>fk^/^ (11.64 g) LT#fCo 

^H NMR (400 MHz, DMSQ-dg) 6 11.32 (s, IH), 7.31-7.27 (ra, IH) , 6.32-6.29 (m, 
IH), 6.31 (dd, J = 2. 6, 9. 9 Hz, IH), 5.46 (s, 2H), 3.36 (s, 3H), 2.35 (s, 
3H). 

MS (ESI+) 367 (r+1, 91%). 

20 

1 
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x^^:f^i;^/l-^>^^i^-'^^^^tJf^ZyjisLm^r^y^4^<^y^T— (25 mJl Tris-HC 
1, 140 mM NaCl, 10 mM KCl, pH7. 9) iZLX^^V. 50 jllI^-^^ i^ rr^T y^-^ ZfU 

5 (Glycyl-L-Proline 4-Methyl-Couraaryl-7-Amide^ ^^7^^ W^Bf) y± 

i/Lfcfts 25%mm^m^iooui^mni.xRft-^^jt^^t:. myt>^i^—hV'- 

^*MlB«6(7^'fb'a^#l^ igt/J^tb^fb-a^^li: LTWO 02/068420^«^J(D{b'^i|^-e 
15 fe§l, 9^/W-7-(3, 5-v?:7/i':;a-n-<>'i?/k)-8-(3-T 5: / v^^-W/W) ^ 
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IC50 (nM) 



IC50 (nM) 



10 



15 



MM 1 (Dit-^m 


2.8 


MM 2 coi\^^m 


1.8 


MM 3 (Dih-^m 


4. 1 


Mm 5 


9.0 


Mm 6 (D^\:.^m 


7.0 


Mm 7 (Dit-^m 


5.0 


Mms(D\\:,^m 


5.0 


Mm 9 (Dit-^m 


26.0 


Mm 1 0 (Dit^m 


19.0 


■mm 1 1 (D-fi^^iiti 


3. 2 


1 2 (D^t^m 


914.0 


Mm 1 3 (Dit-^m 


69. 5 



MMm 1 4 (Di\:-^m 4. 6 

1 5 (Dih^m 18. 9 

^JSM 1 6 (D^b-a^i^ 15. 1 

MMm 1 7 (Dit-^m 210. 0 

^JfeM 1 8 ©fb^Jl^ 12. 1 

mMm 1 9 (Dih^m 9. 4 

^i^M 2 0 (D^\^-^m 12. 2 

^ifeM 2 1 (^'fli^i^ 84. 0 

mMm 2 2 (o\\^-hm ei. 4 

#W!J 1 (Dit^m 74. 4 



mm^i^WK X y) mm^mm. ufc-^ ^ :^ mmm 1 (D^t^m:^^ i t>*# 

2 (D\\^^m (1, 3-v?7< ^/W7-(2-7< ■^/l-^:/v^/l/)-8- (3-T 5; y t:°^ y v'^^-l- 
25 fflV^T^j§?U 0.1 ;tmol/ml^?j^^MLfc) ^10 ml/kg (^-^{b-^i^* i: LTl. 0 

>^Vlx3^;;^:^i: bT2 g/kg) (D^*-CSRS#LfCo ^:^W^bl5, 30, 603b"J;m 
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h mmrmm (mg/dl • min) (fcfc 05^Ojfc)^'fi: i: UT^^H^^ttr 

#^*ij^ijbfc (p = 0.004) o ^fc. mMwnco^h^m^. ^n^^\2,(D\\^-^m\cn\. 

^19 



¥i^^t±tl^M^ (mg/dl - min) 



■^W^ 27081±3235 
2 (D'fb'^i^iS-^i^ 241 17±3569 

1 (^'fb-a^^^^-^ 20967±1097 
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^ (D m ^ 



ArM^. @m$ttTV^■rt> j;V^TP-/^S. M^^fiX^^^X h J^^^^^M^y^ 

10 x(i, mmm^. -c (=o) -s (o) m-, ^^cf^-s (o 

Ci_6r/^=3r/kr5y£. v'Ci.eT/p-^Sr/i-T?:/^, tKn^W5:y^, Ci_6T/i^ 
R^fis ^mm'f-. 3!>*j^^. v-ry^, ;^7/^7}?dr^/s, m^^tix 



5 
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-Y-NHafi, TIB^ (A) 



) T^$tt5S. ^fcfiTia^ (B) 
NH NH2 



i:t>-et^o ) xu^Mm^m.-to ] 




(A) 



NH2 




(B) 
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-Y-NHgja^^ (B) xm^n^mx^^. <i:du t>L< «2-t?fc§i*:^5Si 

5 3. -Y-NH^^t^ (A) -T^^^HSS-^^fe fPs n;anT?fc5;a\ *fctt, -Y- 

-^fcfi, K^fe$;^^TV^Tt>J;v^Cl_eT/^=l=¥->'S•T?fc6ft^:^l~4(DV^i=';^^ 

6. R^;osi^mi^T-. mmm^. ^rymm^f-. ;^^^um. ^^/i^s. i^ry^. h]) 

20 ^^-a-. ^^M-?-^ -C (=0) -^tat-S (O) m-'e&Sf»5i^:Sl~6<Z) 

25 ^-^Sfcfi-C (=0) --e^5f^^:®l~6(DV^-rtL/5^c|B^(D^f-V^i/'fk-^ 
9. R^:^^. 2fi;6SAr i-X--C^gt^$ttfc^^/l/*-T?fet) ; A r i^Sg^$;^XV^ 
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5 * $ tLT V ^> J:V^-r y=3r/ U/l-S-efe (9 ;X^5-c (=0) -Xh 

1 1. Ar ';0Sg^^$tbTV^T^>J:v^:7al^/^K-efeSlt^:^l~l oov^-ftL;?»=»^2: 
10 ti^^, 

1 4. R':^M^/^K•^feSM5^e:®l~6<DV^i"fL:a43liB«<^=^ri^^^^WB'a'#^t> L 
15. — Y — NHsJOSTIB^ (C) -e^^ff^JSl — 1 40V^-f tb^^J^i 12^(59=^ 



NH2 

16. -Y-NH2:as-]C|2^ (D) Tfe^W^JSl — l 4<^V^-rt^.^>^-i2«c<Z)^i^>' 




— NH 
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17. TIB^dDs (I I I) > (IV). (V). (VI). (VII). 
(VI I I) . t>U<f* (I X) T-^$;3^Ssf^«llB«(^^i^v^Wt;^#7feL- 




5 18. m^^l-^l 7(D\^^TMHcWM<D^^iy^'^it^m. ^(D-^VLY^y^^-^ 

10 2 0. m(Dm^m^mmtmm-t^f:ii^(D^ mkrni 9(Dm^mmmmo 
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DESCRIPTION 
X ANTI-KNE COMPOUND 

Techmcai Field 

The pre&eot in veil don relates to a novel xaritiii ne compound usefii! as a 
pharrnaceuticai agent. In more detail, the present invention relates to a novel xanthine 
compound useful as a dipeptidy 1 peptidase-IV (DPP-IV) inhibitor, and further relates to a 
diabetes therapeutic agent having a novel xanthine compound useful as a dipeptidy! 
peptidase-lV (DPIMV) inhibitor as the effective component. 

Prior Ajrt 

DPP-IV is a serine protease broadly distributed throughout the body, and is one type 
of dipeptidyi amino peptidase that hydrolyzes and releases N-temiinal dipeptides, DPP- 
I V is also called a prolyl endopeptidase because of a particularly strong action on 
peptides hi which the second amino acid from the N-terminal is proline. It is known tihat 
OPP-IV uses a variety of biological peptides participating in the endocrine system, 
neuroendocrine system, and immune timction as a substrate. DPP-IV substrates include 
many physiologically active peptides such as: the pancreatic polypeptide family 
represented by pancreatic polypeptide (PP) and neuropeptide Y (NPY); the glucagooA^IP 
family represented by vasoactive intestinal polypeptide (VIP), giucagon-like peptide-! 
(GLP-IX glucose-dependent insulinotropic peptide (GIP) and growth hormone releasing 
factoJ' (GRF); and the chemokine iamiiy. DPP-1V is thus affected by 
activatioivdeactivation and metabolic stimulation (J. Langner and S. Ansorge, eds. ; 
''Celiular Peptidases in Immune Functions and Disease 2", Advances in Experimenta! 
Medicine and Biology Vol 477). 

DPP-IV severs two amino acids (His- Ala) from the N-terminal of GLP-L It is known 
that, although the severed peptides weakly bind to GLP-I receptors, they act as 
antagonists without having an action to activate the receptor (L.B. Knudsen et al. 
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Eya>pean Journal of Pharmacology, Vol 318, p429-435, 1996). It is kiiovvn tint DPP-IV 
metabdizes GLP-1 in the blood extremely rapidiy, and the active type GLP-l 
concentotion in the blood increases when DPF-IV is inhibited (YJ. Kieffer et al, 
Endocrinology, VoL 136, p3585-3596, 1995). G:LP-1 is a peptide that is excreied from 
the intestinal tract when ingesting sugar, and is major accelerator of the excretion of 
glucose-responsive pancreatic insuiin. In addition, GLP-l has an action to promote 
synthesis of insuhn by the p-cells of the pancreas, as well as an action to protnote p-cei! 
proliferation, Further, it has been discovered that GLP-1 receptors are expressed in the 
gastrointestinal tract, liver, muscle and fatty tissues, and that GLP-l acts on 
gastrointestinal tract activity, gastric acid excretion, glycogen synthesis and 
decomposition, and insulin dependent glucose uptake. Consequently, increasing the 
concentration of GLP-1 in the blood will have such effects as promoting the excretion of 
insulin depending on semm glucose level, improvement of pancreatic function, 
improvement of postpraiidial h ypergl ycemi a, improvement of glucose tolerance 
anomalies, and improvement of insuHn resistance, and therefore the development of a 
OPP-IV inhibitor effective for type II diabetes (non-insulin dependent diabetes) is being 
sought (A, Pederson etal, Diabetes Voi. 47, pl253-i258, 1998), 

A variely of DPP-IV inhibitors have been reported, for example, in International 
Publication No. 02/02560 (WO 02/02560) it was reported that a xanthine compound 
having a piperidine ring and the like was effective as a DPP-IV inhibitor. Disclosed in 
Intemationai Pubiication No. 02/68420 (WO 02/68420) is xanthine derivative having a 3« 
anunopiperidine ring or a 1,2-cycioalkanediamino or the like at the 8*^ position of the 
xanthine, which is one of the characteristics of the present invention, that is elective as a 
DPP-IV inhibitor. However, compounds having a fluorine atom in position 5 on the 
benzene ring as ^vell as a benzy! base substituted in position 2, as in the compound of the 
present invention, were not at all disclosed in the related literature. 

Moreover, it was reported in International Publication No. 02/24698 (WO 02/24698) 
that a xanthine compound is effective as a phosphodiesterase V inhibitor. 

Disclosure of the Invention 
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The problem to be solved by the present invention is to offer a compound that has 
high DPP-I V iiihibition activity and tliat has an anti-diabetes action. 

As a result of assiduoiis research to resolve the afbTBiiTenti0tted problem, the preseot 
inventors initially syntliesized a xaiitliine derivative with a chemical structure that in 
position 7 of the xanthine has a benz> I group having a tluoriite atom in positioti 5 and a 
specified substitution group in position 2, and that in position 8 of the xanthine has either: 
(I) a 3-aonnopiperidin-1''yi group, S-aminopyrrdidine-l-yl group, or a 3-armno- 
hexahydroazepin-l-yl group; or (2) a (2-'amiiiOQycloalkyl)amino group. The present 
inventors discovered that this compound, a prodrug thereof or a pharmaceutically 
pertiiissibie salt of either (which may be abbreviated as the ''compound of the present 
invention" as neceSvSajy hereinafter) has a superior DPP-IV inhibitory action as well as an 
anti-diabetes action, and thus the present invention was perfected. Specifically, the 
present invention relates to the foilouing: 

[I] A xanthine compound lepresented by the formula (I) beiow, a prodrug Ihereofi or a 
pharmaceuticaliy permissible salt of either. 



[In the formula, R:^ represents (1) a hydrogen atom, or (2) a C^6 alkyi group which may 
be substituted by one or multiple groups independently selected from Ar^-X-or A^; 

Ar^ represents an aryl group which may be substituted, an aromatic heterocyclic 
group which may be substituted, or an aliphatic heteJX>cycHc group which may be 
substituted; 

X represents a single bond, oxygen atom, -C(==0)-, -S(0)m-, or -S(0)m-NHs 
m represents 0, I , or 2; 

represents a halogen atom (which may be substituted with 1 to 3 of the same 
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carbon atoms), hydroxyl group, oxo group, cyaiio group, carboxy group, carbamoyl 
group which may be substituted witli ! or 2 of the same or ditlerent C t.^ alky! groups, Ci, 
6 alkoxy group, amino group, Cu> alkylamino group, di-Ci„6 alkyiamino group, 
hydroxyirnirio group Ci-^ alkoxyirnino group, acylamino group, C^y 
alkoxycarbonylamino group, Cu6 alkylthio group, Ci.^ alkylsulfinyl group, C^^ 
alkyisulibnyl group, Ci.6 aJkoxycarbonyl group, aryisuifbny! group, €3.*:; cycloaikyi 
group, or Cu6 aikyicaitonyl group; 

represents a hydrogen atom, Ci^^ alkoxy carbonyimethyl group, or Ci.^; alkyl group; 
represents a chlorine atom, bromine atom, iodine atom, cyano group, carboxy 
group, amino group which may be substituted, Cu^ alkyl group which may be substituted, 
Cuy alkylthio group which may be substituted, Cj.^ aikyisutlnyl group which may be 
substituted, C^(> alkylsultbnyl group which may be substituted, €2^^ alkenyi group, €2^^; 
alkynyl group. Cm, alkylcarbonyi group which may be substituted, Cu^ alkoxy group 
which may be substituted, or a carbamoyl group which may be substituted; 
- Y-NH2 represents a group represented by formula (A) behw: 



(In the formula, 11 represents 0, 1 or 2; if i of 2 are ptesent, R'* represents an independent 

hydrogen atom, halogen atom, hydroxyl group, caboxy group, 0x0 group, amino group 
which may be substituted, C\.e alkoxy group which may be subslituted, C-Mr alkyl group 
which may be substituted, phenyl group which may be substituted, or benzyl group which 
may be substituted; or if 2 are present, R'^ represents methyleoe or ethylene together with 
the above, and a bridging ring may be formed by bonding with 2 carbon atoms 
comprising a ring.), or by fonnula (B) be!ow: 




(A) 



NH2 
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(In the fomiula, q represents 0, I or 2; if 1 or 2 are present, represents an independent 

hydrogen atom, halogen atom, hydroxyl group, caboxy group, oxo group, amino group 
which may be substituted, C].t> a!koxy group which may be substituted, C\.(y alkyl group 
which may be substituted, Ci.^ aikoxycarbony! group which may be substituted, 
carbamoyl group which may be substituted, phenyl group which may be s^ubstituted, or 
benzyl group which may be substituted; or if 2 are present, R"^ represents methylene or 
ethyiene together with the above, and a bridging ring may be formed by bonding with 2 
carbon atoms comprising a ring,)] 

[2j A xanthine compound, a prodnig thereoi^ or a pharmaceutically permissible salt of 
either described in item [I], wherein is a group represented by formula (A) md n 

is 1 or 2, or "Y-NHi is a group represented by formuia (B) and q is 1 or 2. 
[3] A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt of 
either described in item [ I], wherein is a group represented by formula (A) and n 

is 1, or " Y-NH2 is a group represented by formula (B) and q is L 

[4] A xanthine compound, a prodrug thereof or a phafmaceutically peraiissible salt of 

either described in any of items [1 ] to [3], wherein is a methyl group. 

[5] A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt of 

either described in any of items \l] to [4], wherein RN)r R'is a hydrogen atom, halogen 

atom, Ci^^ alkyi group which may be substituted, or C^^ alkoxy group which may be 

substituted. 

[6j A xanthine compound, a prodrug thereof, or a pharmaceutically peonissible salt of 
either described in any of items [1] to [5], wherein R"^ is a chlorine atom, bromine atom, 
iodine atom, methyl group, ethyi group, cyano group, trrfiuoromethyi group. 
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metJioxy group, trifluoromethoxy group, or difluoromethoxy group, 
[7] A xanthine compound, a prodrug thereof, or a phanBaceutically pemiissible salt of 
either described m any of items [1] to [6j, wherein rMs a Ci.^ a!ky! group siibstitirted by 
A.r^-X-: Ax' h m aryl group which may be substituted, or an aromatic heierocydic group 
which may be substitiited; and X is a single bond, oxygen atom, -C(^O)-, or -S(0)m-. 
[8] A xanthine compound, a prodmg thereof, or a pharmaceutically permissible sah of 
either described in any of items [I ] to [6J, wherein is a Cui alkyi group substituted by 
Ar- "X-; Af- is an aryi group which may be subsiituted, or an aix>matic heterocyclic group 
which may be substituted; and X is a single bond, or -C{^Oy, 

[9] A xanthine compound, a prodmg thereof, or a phamiaceuticaUy pemiissible salt of 
either described m any of items [l] to [6], wherein is an ethyl group substituted in 
position 2 by Ar^-X-; Ar^ is a phenyl group which may be subslitute4 a pyridyl group 
which may be substituted, quinolyl group which may be substituted, or an isoquinolyl 

group which may be substitirted; and X is a single bond. 

[10] A xantiiine compound, a prodmg thereof, or a pharnmceuticaUy permissible salt 
of either deiscribed in any of items [1] to [6], whemin R.^ is a niethyl group j^ubstituted by 
Ar^-X-: Ar^ is a phenyl group which may be substituted, a pyridyl group which may be 
substituted, quinolyl group which may be substituted, or an isoquinolyl group which may 
be substituted: and X is -C{^0)-. 

[1.1] A xanthine compound, a prodmg thereoC or a pharmaceutically permissible salt 
of either described in any of items [1] to f iO], wherein Ar^ is a phenyl group which may 
be substituted. 

[12J A xanthine compound, a prodmg thereof, or a pharnmceuticany permissible salt 
of either described in any of items [1] to [10], wherein Ar^ is a pyridyl group which may 
be substituted. 

[13] A xanthine compound, a prodrug thereof, or a pharmaceutica!ly permissible salt 
of either described in any of items [1] to [6], w4ierein rMs a hydrogen atom or a methyl 
group. 
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[14] A xanthine compound, a prodrug thereof, or a pharmaceutically pennissible salt 

of either described in any of items [1] to [6], wherein R' is a methyl group. 

[153 ■^^ xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt 

of either described in any of items [IJ to [14J, wherein ~Y-NIi2 is the foMowing foramla 

(C). 

> {C)| 

\ ^ 

NH2 1 

[16] A xanthine conipound, a prodrug thereof, or a phanmceutically permissible salt 
of either described in any of items [1] to [14], wherein -Y-Mij is the following formula 

m 

[173 A xanthine compound, a prodajg thereof, or a pharniaceuticaily permissible salt 
of either described in item [1] represented by the fbilowing jfarniulae (0), (111), (IV), (V), 
(VI), (Vll), (VHl) or (XI) below, 



O' 



o 

11 

I > 
(H) 








/■ 


\ 


N 


\ 






NH2 



, f y 
' (V) 



i 




(HI) 

.0 



NH2 



A i 



r 



' (Vl) 



Br 



O 



(IV) 



!! / ^ 
H 



^ (VII) 




O 

Jl 



^ (VIH) 




[18] A dipeptidyi peptidase IV hihibitor containing as m active higrediettt the xa;mhine 
compound, a prodmg thereof, or a phannaceuticaiiy permissible salt of either described 

in any of items [1] to [17]. 

[19] A diabetes therapeutic agent containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceuticaUy permissible salt of either described 
in any of items [1] to [17j, 

[20] A diabetes therapeiitic agent described in item [19] for concomitant use with other 
diabetes therapeutic agents. 



Best mode 

The terminology used in the present Description will be explained in detail below. 
Fluorine atoms, chlorine atoms, bromine atoms or iodine atoms may be cited as 
'lialogen atoms''. 

:Examp{es of the ''Ci-ti alky! group'' indude straight-chained or branched aikyi groups 
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having 1 to 6 carbon atoms such as methyi, ethyl, propyl, isopropyl, butyl isobutyl, sec- 
butyl, tert-butyl, pentyl, l-metbylbutyl, 2-methylbuty!, 3-methy!butyL 1-ethylpropyl and 
hexyl. Prefefably, straight-chained or branched alkyl groups having I to 4 carbon atoms 
nmy be cited as the alkyl group. More preferably, methyl or ethyl may be cited as the 

alky! group. 

Examples of the ''C\.} alky! group'' inckide straight-chained or branched alky! groups 
having I to 3 carbon atoms such as methy!, ethyS, propyl, and isopropyl 
Mefchyi or ethyl may be dted as the alkyl group''. 

Examples of the alkeiiy] group'' include straight-chained or branched alkenyl 
groups having 2 to 6 carbon atoms which have at least i double bond such as vinyl, 
propenyl, methyipropeny!, butenyi, or niethylbutenyl. Preferably, straight-chained or 
branched alkenyl groups having 3 to 4 carbon atoms may be cited as the alkenyl group. 

Examples of the 'Xi^i^ alkynyl group" include straight-chained or branched alkenyl 
groups having 2 to 6 carbon atoms which have at least 1 triple bond such as ethyoyi, 
propynyl, methylpropynyL butynyl, or methylbutynyl PreferabSy, straight-chained or 
branched alkynyl groups having 3 to 4 carbon atoms may be cited as the alkynyl group. 

Cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl may be cited as the 'Vys 
cycloalkyi group''. 

€u6 alkyloxy group and C^.6 cycloaikyioxy group may be cited as the alkoxy 
group'\ Preferably, straight-chained or branched alkoxy groups having 1 to 4 carbon 
atoms may be cited as the alkoxy group. 

Examples of "'Cu^ alkoxy group'' include alkyloxy group and cyclopropyloxy 
group. 

The aforementioned C^^ alkyl groups may be cited as the Ci,^ alkyl gjx>ap of the "Cut> 
alkylthio group'', "'Cw, alkylsulfmyl group'', ''Cu^ alkylsulfonyl group'' and 
alk>-lcarbonyr\ 
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The aforementioned C3.fi alkyl groups may be cited as the alkyi group of the *'Ci.6 
alkyiamino group", and 'Mi-C}.^ a!ky!amino group'". 

T he aforementioned Ci.^ alkoxy groups may be cited as the C1.6 aJkoxy group of the 
''Ci,^ alkoxycarbonyl group'\ alkoxYGaTbonylmetbyl group'\ *'C^6 

alkoxycarbonyloxy group'', ''C^6 alkoxycarbonylamino graup'\ or alkoxyimino 
group": 

The aforementioned Ci^ alkoxy groups may be cited as the aSkoxy group of tbe 
"Ci™3 alkoxycarbonyl group'', alkoxycarbonyloxy group'\ "€^3 

alkoxycarbonylamino groiip', or ''C\j} alkoxyimiiio group". 

The aforementioned Cu, cycioalkyl groups may be cited as the C:ui cycloalkyl group 
of the'*C3.6 cycloaikyioxy group'\ 

Ci,<; alkylcarbonyl groups such as acetyl and propionyl, and aroyi groups such as 
benzoyl and naphthoyi may be cited as the acyl of the "acylamino group". 

Phenyl group, 1-naphthyl groi^p, 2-naphthyl group, or indany! group may be cited as 
the '"^ryl group''. Preferable among these is the phenyl group. 

Arylcarbonyi groups with 1 1 carbon atoms or less such as benzoyl, or naphthoyi may 
be cited as the ''aroyi group''. 

The aforenientioned aryl groups may be cited as the aryl group of the ''aryloxy 
group'; ''ajy^lsulfonyi group'; "ar>isulfonyloxy group'\ or ''ar>1sulfony1 amino group''. 
Moreover, examples of the arylsulfonyl group and arylsulfonyloxy group include 
toluenesulfonyl group and tokiensuUbnyloxy group. 

Motiocyciic or bicyciic heterocyclic groups witli 5 to 10 members containing i to 3 
hetero atoms selected from 0 to 3 nitrogen atoms, 0 to I oxygen atoms, and 0 to 1 sulfur 
atoms (the sulfur atoms may be oxidized with 1 or 2 oxygen atoms-) may be cited as the 
"aromatic heterocyclic group'". The aromatic hetero ring of the aromatic heterocyclic 
group may have a partially hydrogenised ring system as long as it is arotnatic. Moreover, 
an 0x0 group may be substituted for 1 or multiple carbon atoms on the aromatic hetero 
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ring of the aromatic heterocyclic group as long as a stable structure can be made. Here, 
the bond positions of the aromatic heterocyclic group are not particularly limited, md 
bonding may occur on any niti'ogen atom or carbon atom on the bondable ring. 

Concrete examples of the arojnatic hetero ring of the aromatic heterocyclic group 
include furan, thiophene, pyirole, pyridine, indole, isoindole, purine, phtliaiazine, 4-oxo- 
3 , 4-dihy drophthal azine, quinoline, 1 ,2-dihy droqy inoHne, tetrahy droqui nol in e, 
isoqui no! in e, 2 -oxo- 1 ,2-di hy df oqui noS in e, tetrahy droi soqui noS in e, qui nazoline, 
quinoxaline, naphthylidine, pyrBifCoie, imidazole, triazoie, pyrirmdine, 
tetrahydropyrimidine, pyrazine, pyridaziiia thiazole, oxazoie, isoxazole, indolizine, 
chroman, isochronian, 4-oxo-4H-chromen, indazole, iniidazopyrazine, 
imidazopyramidiiie, benzoimidazole, 2-oxo-2,3-dihydn>1H4ienzoimidazo!e, 
benzothiazoie, benzoisothiazoie, benzoxazole, 2'-oxo-2,3-dihydro-lH4>enzoxazole, 
benzoisoxazole, benzofiiran, 2,3-dihydrobenzofuran, benzothiophene, benzo[13] dioxole, 
2-0X0-2,3 -diby dro-benzo[ 1 ,4]dioxin, or 3-oxo-3 ,4-dihy dro-2H-benzo[ 1 ,4]oxazine, 
Moreoven partially hydrogenated rings of the above rings, or rings with an oxo group 
substituted for 1 or multiple carbon atens on the ring may also be cited 

Among these, pyridine, quinoline or isoquinoline are prefemble, and pyridine is more 
preferable, 

2-pyridyl group, 3-pyridyi group, or 4-pyridy! group may be cited as the pryidyl 
group. 

Monocyclic or bicyclic heterocyclic groups with 5 to 10 members containing 1 to 3 
hetero atoms selected from 0 to 3 nitrogen atoms, 0 to 1 oxygen atoms, and 0 to 1 sulfur 
atoms (the sulfur atoms may be oxidized with 1 or 2 oxygen atoms.) may be cited as the 
"aliphatic heterocyclic group''. The aliphatic heteR>cycHc group may contain a partially 
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unsaturated bond. Moreover, an oxo group may be substituted for 1 or multipie carbon 
atoms on the ring of the aliphatic heterocyclic group as long as a stable stmcture can be 
niade. H^ere, the bond positions of the aliphatic heterocyclic group are not particularly 
iimiied, and bonding may occujr on any nitrogen atom or caibon atom on the bondabie 
ring. 

Concrete examples of aliphatic hetero rings of the aliphatic heterocyclic group 
include pynoSidine, 2-oxopyTToiidine, pyrroline, piperidine, piperadioe (the nitrogen 
atoms of the piperadine may be substituted with methyl or ethylX 2''0xoimidai?:olidine, 
2,4-'dioxoimida2oiidine, morpholine, thiomorpholine, thiomoipholine-l-oxide, or 
thiomorpholine- ! , I -dioxide. 

Examples of substitution groups for the C^y aikyi group which may be substituted, 
C2^<^ aJkenyl group which may be substituted, €3™^ cycioalkyl group which may be 
substituted, Ci^> alkoxy group which may be substituted, Cw, alkylcarbonyl group which 
may be substituted, Ci.<i alkylthio group which may be substituted, alkylsyJfiny! 
group which may be substituted, alkylsulfbnyl group which may be substituted, 
phejiyl group which may be substituted, and benzyl gmap which may be substituted 
incUide: halogen atoms (i to 3 may be sobstituted for the same carbon atom), hydroxy! 
group, cyano group, carboxy group, Cj.^, alkenyi group, Cj.^, alkynyl group, C^-^ 
cycioalkyl group, aSkoxy group, Cu% a!ky!carbonyl group, C\.6 allcoxycari^ony! 
group, carbamoyl group which may be substitated, amino group, alkykamino group, 
di-Cj.^i alkylamino group, aliphatic heterocyclic group, acylamino group, Cu6 
aikylsulfonylamino group, arylsulfonylamino group, Ci.^ alkoxycarbonylamino group, 
Cui aikyithio group, Cu; alkylsufmyi group, alkylsuifony! group, and aryisulfonyl 
group, One or muHiple of these substitution groups may be present. Further, the 
aforementioned Cj-^, alkyl group which may be substituted may also be cited as a 
substitution group of the phenyl group witich may be substituted and the benzyl group 
which may be substituted. 

Examples of substitution groups for the amino group which may be substituted 
include alkyl group which may be substituted, C;v6 cycloaikyi group which may be 
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substituted, alkylcarbcmyl group, aroyl group, Cu^ alkoxycarbonyl group, C].o 
alkykulfony! group, and arylsulfonyl group; and i or 2 of these substitotion groups may 
be present. 

Coricrete examples of substituted amino groups include methyl ajiiino group, 
ethylamino groiip, dimethylai^rit^o group, acetylamino group, propionylamioo group, 
benzoylamitio group, naphtlioyl amino group, methoxycarbotiyl amino group, 
ethoxycarbonylamino group, terl-butoxycarboiiy lami no group, methylsu!fany lamino 
group, ethylsaifonylairyno group. 

Examples of tlie substitution group of the carbamoyl gix>up which may be substituted 
include Ci.fi alkyl group which may be substituted, C^^v cycloalky! group, Cu^ alkyl group 
substituted with cycioalkyl group, Ci.^ aikyicarbonyl group, and aroyi group; and I 
or 2 of these substitution groups may be present. 

Moreover, a substitution group comprising 2 of the carbamoyl groups may be bonded 
to form an aliphatic hetero ring that may contain carbon, nitrogen, oxygen or sulfur such 
as py rrolidine, pi peri din e, morphol ine, thi omorphoii ne, thi omorphol ine ox\ de, 
thiomorpholine dioxide, or pipemzine (the nitrogen atom of the piperaxine may be 
siibstituted with methyl or ethyl). 

Concrete examples of substityted carbamoyl groups include monomethylcarbanioyl, 
di m at hyl carbarn oyl , ethyl carbarn oy ! , diethy 1 carbamoyl N-propy Icarbamoy 1 , N - 
isopropyl carbamoyl, N-ethyl-N-methyicarbamoyi, N-methyl-N-propylcaibainoyl, N- 
cycl opropylcafbamoy!, N-cy cl opropylmethylcarbamoyi, acetylcarbamoyi, 

benzoyicabamoyl, pyrroiidinocarbonyl piperidinocarbonyl, and morphoiinocarbonyl 

Examples of aiyi group which may be substituted or aromatic heterocyclic groups 
which may be substituted include halogen atoms, hydroxyl group, carboxy group, cyano 
group, amino group, nitro group, Cu> alkyl group which may be substituted (here, 
halogen atoms, alkyl group, Cu% alkoxycarbonyl group, Cu% alkoxycarbonyloxy 
group or carboxy group may be cited as the substituted group), C2.6 aikenyl group, 
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alkynyi group, cycloalkyi group, Cui alkoxy group which may be substituted, 
cycloalkyloxy group, Cu^ alkylcarbonyl group, C].^ alkylthio group, C].^ alkylsulilnyl 
group, Ci„6 alkylsulfonyl group, amino groups which may be substituted with 1 to 2 of 
the same or different C[.^ alkyl group, C].^ alkylcarbonyiamino group, Ci.^, 
alkoxycarbonylamino group, Cu6 alkylsulfonyiainino group, carbamoyl group, sul&xmoyi 
group, ureide group, thioureide group, aminocai1>onyloxy group, aminosulfbnylamiuo 
group (here, the carbamoy! group, suSfemoyl group, ureide group, thioureide group, 
aminocarbonyioxy group, arni.nosuifonylami.no group may be substituted with 1 to 2 o.f 
the same or different C^3 alkyl group), Ci-o alkoxycarbonylmetliylamino group, 
alkylcarbamoylmethyiamitio group, Cj,6 alkoxycarbonylaminocarbonyiamino gi^oup, 
carboxymethoxy group, cyanomethoxy group, Cuy aikoxycarbonyhnethyioxy group, 
cyanomethylamino group, N-methyl-N-'Cyanomethylamino group, aryl group, aryloxy 
group, and arylsulfonyioxy group, 2-oxoimidazolinyl group, 3 -methy l-2«oxoi midazoli ny 1 
group, 3-methyl-2,4-dioxoimidazolidinyl group, 2-oxotetrahydropyrimidinyl group, or 3- 
methyl-2-oxotetrahydropyrimidiny!; and one or multiple of these substitution groups may 
be substituted. The substitution position of the substitution gTX>up is not particularly 
limited, and may be treely substituted on tlie nitrogen atoms or carbon atoms on the 
bondable ring. 

Exampies of substitutioii groups for the aliphatic heterocyclic groups which may be 
substituted include hydroxyi group, carboxy group, C^3 alkyl group, alkoxy group, 
Cj.3 aikyicarbonylamino group, alkylsulfbnylamino group, amino group which may 
be substituted with 1 or 2 of the same or ditTerent alkyl groups, and carbamoyl group 
which may be substituted with 1 or 2 of the same or dijfferent Cj.? alkyl groups; and one 
or multiple of these subs^titution groups may be substituted. The substitution position of 
the substitution group is not particularly limited, and may be freely substituted on the 
nitrogen atoms or carbon atoms on the bondable ring. 

For Ar\ the same substitution groups as those of the aforementioned aryl group 
which may be substituted or aromatic heterocyclic group which may be substituted may 
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be cited for the substitution group of the phenyl group which may be substituted, 
pyridinyl group which may be sobstituted, quinolyl group which may be substituted and 
isoqiiinolyl group which may be substituted; and one or multiple of these substitution 
groups may be substituted. The substitution position (m the Ar^ of the substitution group 
and the bonding position of the Ar^ to bond with X are not particiilarly limited, and may 
be freely sub sti toted or bonded oti the boiidable mtrogen atoms or carbon atoms on the 
vmg. 

Preferably the ortho position or meta position of the Ar ■ may be cited as the 
substitution position of the phenyl group which may be substituted. 

Fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, ethyl gi^oup, 
cyaiio group, trifluoromethyl group, methoxy group, trifluoromethoxy group, 
diiluoromethoxy group, amino group, methyhhio group,methyisulfmyi gTX>ap, or 
methylsulfonyl group are preferable as the substitution group of the phenyl group which 
may be sub sti toted for Ar^ . 

Compounds tliat easily hydrolyze in the body and reproduce the xanthine compound 
of the present invention, specificaily, for example, compounds in which the amino group 
of the xanthine compound -NH2 is derived from -NHQ may be cited as the '"prodriig". 
Here, Q has the following meaning: 



(1) 




O 

(2) -COR^^ 

(3) -COO- CR'MR'')-OCOR^^| 

(4) -COOR^^ 

[In the fonmla, ' represents hydrogen atom, Cu, alky! group, or a phenyl group or 
an aryi group which may be substituted. R*^ and R^^^ represent independent hydrogen 
atoms or Ci^^ alky! groups- R^^^ represents a hydrogen atom, Cu6 alky! group, the 
aforementioned ary! group or benzyl group. R^^ represents C^, alkyl group or ben2:y! 
group-] 
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Group (1) and group (3) are preferable for Q. For group (3), it is preferable that R^^ 
be a hydrogen atom, B}^ be a hydrogen atom, methyl or ethyl, and K^^ be a hydrogen 
atom, IB ethyl or ethyl. These compoiinds niay be manufactiiied fo! lowing norma! 
methods (J. Med, Che^iv. 35, 4727 (1992), WO 01/40180, etc.). Moreover, the prodrug 
may be one that changes to the original compound linder such physiological conditions as 
described on pages 163 to 198 of '"Development of Phamiaceiitical Frodycts, Vol 7, 
Molecular Design'', published by Hirokawa Shoten in 1990. 

Examples of "pharmaceutically permissible salts'' include inorganic salts such as 
hydrochioride, hydrobromide, sulfate, phosphate, and nitrate, or organic salts such as 
acetate, propionate, succinate, lactate, malate, tattrate, citrate, nmleate, fumarate, 
methanesulfonate, p-toiuenesulfonate or ascorbate. 

Additionally, the present invention also includes a hydrate or an ethanoiic solvate of a 
xanthine compound, the prodmg thereof or a pharmaceuticaily pemiissible e^ait of either. 
Furihei; the present invention also encoinpaj^ses all tai^iomers, aO existing stereoisomeric 
fonns, and ail cty^stalline forms of the xanthine compound, 

T he following S-aminopiperidin compounds may be cited as preferable examples of 
the xanthine compound of the present invention, 

(1) 1 -(methoxycarbonylmethyl)-3-methyI-7-(2-methyl-5-fluorobenzyl)-8-^^ 
aminopiperi din- 1 -y l)-xantMne 

(2) I -(ethoxycafbonylmethyi>3-niethyl-7-(2-chloro-54luorobenzy 1 )-8<^ 
amiRopiperidin- 1 *yl)«xanthine 

(3) i-methyi3-(methoxycarbonyimethyl)-7-(2-methyl-541uoroben2yl)-8-(3-' 
aminopiperidin- 1 *yl)*xanthine 

(4) l-methyl-3-(etlioxycarbonylmethyi)-7-(;2-chlon>5-fluor^^^^ 
aminopiperidin-'l-yl)-xanthi«e 
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(5) 1 -(beiizyl)-3-methyi-7-(2-iiTethyi-5-^^^^ I -yO-xatrthine 

(6) i*(3-phenylpropy!>3*methy!-7-(2*mediyl-5-fiuoroben^^^ 
xanthine 

(7) 1 -(2-hy droxy ethy r)-3-rnethyi-7-(2-m0thyi-54l^ 1 -yl)" 

xanthine 

(8) I -(2 ethoxy ethy I )-3 -methyl-7-(2-methyi- 5 -f!uorobeBzyl)-8 -{3 -aminopiperidin- i - 
yl)-x ail thi ne 

(9) 1r'[2-(dimethyiamino)eihyiJ-3-methyl-7- 
aminopiperiditi-'l-yl)-xanthine 

(10) l-[2<2,4,6-trime%lphenyl)ethy!]-3-methyl-7<2-me% 
aminopiperidifi-1 -yl)-xanthine 

(1.1) ^[2^(2,4^dichioK>phenyl)ethyi]^3-'methyl--7 
ammopiperidin-1 -'yl)-xanthine 

(12) l-(24hiophen-2-yl)-3-methyi*7-(2-methyi-5-fliioroben^ 
l-yl)-xantiiine 

(13) l-(24hiophea-3-yi>3-methy!-7-(2-met^^^^^^ 

1 -yl)-'Xanthine 

(14) l4244--tert-butylphenyl)ethyl]--3-methyl-7<2-^ 
aminopiperidm- 1 -yl)-xanthine 

(1.5) l-[2-(2-fliiorophenyl)ethyl]-3-methyl-7-(2-me 

ami nopiperidiii - 1 -yl)-xamhine 

(16) 142<2-methylpheiiyi)ethyl]-3-^me 

ami nopipen diivl -y 1 )-xanthiiie 

(.17) 142<3'^methylpheayl)et:hyij-^3--methyl-^ 

aminopiperidin- l-yl)-xanthine 

( 1 8) 1 42-( I -riaphthyl)ethy!]-3-methy!-7-(2-methyl-5-fiu<)r^^ 

aminopiperidm- 1 -yl)"xanthiiie 

(1.9) 142''(2--naphthyl)eihyi]-'3--methyl-^ 
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(20) l*(4-pheny!butyl)-3*metliyl-7-(2*methy!-5-fl 
yl)-xantbine 

(21) 1-[2-(3-tnfluoromethyiphenyl)et^^^^ 
aminopiperi di 1 -y 1 )-xan thi m 

(22) 142<pyridin-2-yl)ethyl]-3-methyl-^7K2-me% 
ami nopipendiii- 1 -y 1 )-xanthine 

(23) 142-(pyrral-l-^{)0thyi]-3-metkyl-^^^^ 
aminopiperiditi-'l-yl)-xanthine 

(24) l-[2-([K2,3] triazo!-l-y!)ethyi]-3-methy!-7<2-methyl-54luor^^^ 
aminopiperidin-1 -yl)-xanthine 

(25) ^[2-(pyridin--4-yl)elliyl]-3--methyi-7-'(2--niet^^^^ 
ammopiperidin-l -'yl)-xanthine 

(26) l-(3-buten-l-yl)-3-methyl*7-(2-methyi*5-flimrobeiTj^ 
yl)-xan thine 

(27) 1 -(4-pentii> 1 -y l)-3-methyl-7-(2-methyl-541uoroben^^^^ I - 

yl)«xanthine 

(28) 14244--methylazol-^5-yi)ethyl]-3-me%l-7K2-m 
aminopiperidin- 1 -yl)-xaiithiiie 

(29) l-[2-(3-bromophenyl)ethylj-3-methyi-^^ 
ami nopiperidiii - 1 -yl)-xamhine 

(30) 142<3-chlorophenyI)ethyl]-3-metbyl-^ 
ami nopipen diivl -y 1 )-xanthiiie 

(31) l<(E)^2"phenyivinyi>3-methyl--7^(2-methyl^ 
aminopiperidin- l-yl)-xanthine 

(32) l42-(2-cIiloropbenyi)ethyl]-3-me%l-7-(2-m^^ 
aminopiperidm- 1 -yl)-xaRthine 

(33) l-[2-(2-trifluoronieihylphenyl)et^^^^ 
aminopiperidiii- 1 -yl)-xanthine 
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(34) l*[2<2-bromophenyl)ethyl3-3-m 
aminopiperidin- 1 -yl)-xanthioe 
{35) 1 42-(3-fliiOf opheny 1 )ethyl3-3-merf:hyl-7-(2-^ 
ami nopi p er i di n A-y\ )-xantlii n e 

(36) 142-(3-?iitrophenyl)etiw}3-3-methYl«7-(2-meth 
aminopiperidifi-1 -yl)-xaBtMne 

(37) 1-i2K4-methylpheiiyI)ethy!]-3-m^ 
aminopiperidin- 1 -y i)-xaMhine 

(38) 142-(4-hydroxyphenyi)ethyl]«3'TOethyl-7-(2^ 
aminopiperidiii- 1 -y l)-xanthine 

(39) l-[2-(3-hydroxyp!ienyi)ethyi3-3-methy!-7-(2-methy1-^ 
aminopi peridin-l -y l)-xanthine 

(40) l-[(methoxycarbonyl)methyl]-3-methyl-7-(2-me^^^^ 
aminopiperi din- 1 -y l)-xanthi tie 

(41) ]-[2HmethoxYcarbonyl)ethylj-3-metl^^^ 

ammopiperidin- 1 -yi)-xaMhine 

(42) 1 -pheny 1-3 -metliy 1 -7-(2-'metliy 1 uorobenzyl )- 8-'(3 -aminopiperi dl n- 1 -y l)- 

xantliiiie 

(43) 1 -[2~(3 , 5 -difl uoroph any l)ethy ! 3-3 -methy ! -7-(2~methyl uorobenry 1 )-8~(3 - 
amiBOpiperidin''l-yl)-xanthine 

(44) 142-(2,6-difluorophenyl)edwi]-3-methyl-7-^ 
aminopiperidin- 1 -y l)-xantMne 

(45) ]-[2-(thiophen-3-yl)-2-oxoethyl]-3-methyl-7-(2-m^ 
amiRopiperidin- 1 *yi)«xanthine 

(46) l-[2-(3-cyanomethoxyphenyl)-2<)xoethyl]-3-met^^^ 
fluorobenzy I)-8-(3 -aniin opi peridin- 1^ 

(47) l-[2<34>enzyioxypheoy1)-2H)xoethyl]-3-metliy1-7-{2-met^^ 

(3-amiT.iopiperidi.n- 1 -y l)-xanthine 

(48) l-[2-(3-phenylsulfoiiyloxypheriyi)-2-oxoethyl]-3-meA^^^ 
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flyorobenz>4)-8--(3-aiiunopiperidiii- 1 -yi)-xanthine 

(49) l-[2-(3-hydimyphenyl>2-^^ 
am inopi peridi n- 1 -y l)-x aBthine 

(50) 1-[2-(3,5-dimethoxypheny!)ethyl]C>-me% 

aminopiperidi n- 1 -y 1 )-xan thi m 

(51) l-[3-(metiiaxycarbonyl)propyi]-3-methy!-7^2-^ 
ami nopipendin- 1 -y 1 )-xanthine 

(52) l-(244-(ethoxycarbo«yl)phenyi]ethyl}-3-m 
(3 -ami nopiperi din- 1 -y 1 )-xanthi ne 

(53) l-(phenylsulfany!methyl)-3-me%!-7<2-methy!-5* 
aminopiperidin-1 -yl)-xanthine 

(54) l-(phenylsufinylmethyi)-3-methyl-7-(2-met^^^^ 
aminopiperidin-l -'yl)-xanthine 

(55) 1 -(2-m ethoxy carboml-2-propen- 1 *yl)*3-methyl-7<2-niethyl-5-fluorobenzy!)-^ 
{3-ammopiperidi n- 1 -yl)-xanthi ne 

(56) l-[(pyridin-2-yl)jTietliyi]-3-rneihyi-7-(2-m 
aminopiperidin-1 ~yl)-xanthine 

(57) l-[2-(3-phenyloxy-pheiiyi)-2-oxo-ethy^y 
(3 -ami nopi peridin- 1 -y I )-xanthiii e 

(58) l-[2-(3-anuno-phenyl)-2-oxo-ethylJ-3-methyi^ 
ami nopiperi din- 1 -yl)-xamhine 

(59) 1 -(2- (3-[bis(methanesulfonyl)-amino]-phenyi }-2-oxo-ethy!)-3-methyl-7-(2- 
methy 1 -54luorobenzyl)-8-(3-aminopiperidi 1 -yl)-xanthine 

(60) l-[2"(24>romo-5-diTnethyiaTmno-phenyl)-2H^^^ 
flyorobenz>'1)-8-(3-aminopiperidin- 1 -yi)-xanthine 

(61) l42-(3-mtro-phefiyl)*2-oxo-ethy!]-3H[nethyi 
aminopiperidi 1 "yl)"xanthine 

(62) 1 - [2-(3 -rnethoxycaj:gbony i aiBi no-phenyl )-2-oxo«ethy I j -3 -methy {-7-(2-methyl - 
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5-flimrobmzyl>8-(3-aiiii!iopipe!idin-l-Yl>^^^ 

(63) 1 -[2-(3-acety iaiiirno-pIieny!)-2^ 
S~(3-ami nopipendiiv 1 -y 1 )-xanthuie 

(64) l-[2-(3-([(ethoxycaxbonylaniino)caTl)onyl]am^^ 
niethyl'-7-(2Hiiiethy1-5-flimrob€nzyl)«^^^^ 

(65) 1 - [2-(3 -cy aiiomet hy 1 amitio-pheuy l)-2-0KO-ethy lJ-3 -methyl -7-(2-methyl -5- 
fluof obenzy l)-8-(3 -am m opi peri din- 1 -yl)-xan t hine 

(66) l-[(thia:Kol-2-yi)methy{]-3-meihyi- 
aminopiperiditi-'l-yl)-xanthine 

(67) l-[(isoqiuno!in-i-y!)me%l]-3-methyl*7-(2-methy^ 
aminopiperidin-1 -yl)-xanthine 

(68) l-[(isoquinolin-4-yl)methyi]-3-methyl-7-(2-met^^^ 
aminopiperidin-l -yiy-xanthine 

(69) 14(benzo[d]isothiazol-3*yl)methy!]-3-methy!*7-(2-m^ 
ami nopi peri diii-1 -y 1 )-xanthine 

(70) l-[(benzo[d]isoxazoi-3-yi)metliyl^ 
aminopiperidiri-'l ~yl)~xanthine 

(71) l-[(pyridin-3-yl)methyl]-3-methy!*7<2-m^e^^ 
aminopiperidin- 1 -yl)-xa^ithiiie 

(72) 1 - [(pyri di iv4-y 1 )methy i]-3 -methyl -7-(2-methy 1 -5 -fl uorobenzy 1 )-S-(3 - 
ami nopiperidiii- 1 -yl)-xamhine 

(73) l-[(isoxazoI-3-yl)methyl]-3-methy!-7<2-me% 
ami nopipen diivl -y 1 )-xanthiiie 

(74) l-[(l"naphthyi)methyl]-3-methyi-7-(2-met^^^^ 
aminopiperidin- l-yl)-xanthine 

(75) l-[(am!riocarbonyl)0iethyl]-3*methy!-7-(2-methy!-5-^ 
aminopiperidin- 1 "yl)"xa^ithine 

(76) l-[2-(3*methanevSaifony{amino«^^ 
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fluorobenz>i>8-(3-aiiunopiperidiii- 1 -yi)-xanthine 

(77) 1 -[2-(2-mtro-phenyI>2-oxo-e^^ 
am inopi peri di n- 1 -y l)-x aBthine 

(78) 1-[2-(2-aniiTK>-pheoyi)-2-oxo-ethyl]-3-methyl-^^^ 

aminopiperidi n- 1 -y 1 )-xanthi m 

(79) 1 42- (3-[(methy!aniino)thiocarbonylamino]-phetiyl }- 2-oxo-ethy!]-3-met}iyi-7-(2- 
methyl -5-tluorobet)zyl)-8-(3-amin \ -yl)-xanthine 

(80) l-[2-(2-acetyiainino-phenyi)-2-oxo-ethyi]-3-^ 
8-'(3-aminopiperidi n- 1 -y l)-xanthine 

(81) l-[(6-methy!-pyridin-2-yl)methyl]-3-methyl-7H'2 
aminopiperidin-1 -yl)-xanthine 

(82) l-[(l-methy^ni4ndazoi-3-'yl)methylj'-3-^^^ 
(3-aminopiperidm-l-yl)-xaiithine 

(83) 1 -(2- {3-[(methoxycarbonyl)metiiy!amino]-phenyI }-2-oxo-ethyl)-3-methy!-7-(2- 
metby 1 -541uorobei)zyl)-8-(3-aminopiperidi^ 1 "yl)-xanthine 

(84) l-cyanomethy{-3-methyl-7-(2-methyl-5-^^ 

xanthine 

(85) l-[2-(2-hydroxy-phenyI)-2-oxo-ethyl]-3-methyl-7-(2H^ 
(3 -ami nopi peridin- 1 -y I )-xanthiii e 

(86) l-[2-(2-rneihaiiesalfonyi-pheny(V2-ox 

fl uorobenzy l)-8-(3 -ami nopi pci idin- i -y O-xaiithine 

(87) 1 -[2- (2-[(methoxycarbonyl)metIioxy]-phenyi } -2-oxo-etiiyi]-3-methyl-7-(2- 
methy 1 -54luorobenzyl)-8-(3-aminopiperidi 1 -yl)-xanthine 

(88) l-[2-(2-cyanomethoKy-phenyi)-2H'>xo-ethyl]-3-Tnet:h 
flyorobenz>'1)-8-(3-aniinopiperidin- 1 -yi)-xanthine 

(89) l-(243*[(niethy!a3Tiinocaibonyi)niedioxy]*phen^^^^ 
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(2-methy 1 -5-fluorobenzy l)-8-(3 -aiiunopiperidi n- 1 -y l)-xanthi iie 

(90) l-(2-{34(aniinocarboayl)oiethoxy]^^^^^^ 

5 -f1 uorobenzy l)-8-(3 -am i nopiperi di n- 1 -y 1 )-xanthi ne 

(91) 1 -(2-{3 -[(dimethylarmiiocarbonyl)am ) ''2-oxo«ethyl)-3-methy]''7-(2- 

niethyl-5-fluorobenzyl)-8-(3-aJEiiinopiper^ 

(92) 1 <4-ax o-4H-chromen-3 -yI)-3-metby 7K2-methyl-5-fl uorobenzy 
ami nopipendin- 1 -y 1 )-xanthine 

(93) l-[(3-methyl-pyndin-^-yl)meihyi]-3-me% 
aminopiperiditi-'l-yl)-xanthine 

(94) l-[(5-me%!-pyridin-2-y!)methyl]-3-methyl-7H'2 
aminopiperidin-1 -yl)-xanthine 

(95) l-[(4-methyi-pyridin-2-yi)methyr]-3-Tnel^^^ 
aminopiperidin-l -yl^-xanthine 

(96) 14(quinolin-4-yl)methy!]-3*methy!-7K2-m^^^^ 
ami nopi peri diii-1 -yl Xanthine 

(97) l-[(quirmlin-8-yl)methyiJ-3-methy{-7«^^ 
aminopiperidin-l-yO-xanthine 

(98 ) 1 -[( 5 -ni tm-i soq o inolin- 1 -yl)methy 1] -3 -oiethyl-7-(2-methyi-5-fl y orobenzy i )-8-^ 
aminopiperidm- 1 -yl)-xa^ithiiie 

(99) l-[(2-oxo-l,2-dihydTO-quinoiin'4-yi)methyi 
flucTobtmzyl)-8-(3-aminopipei idin- i -yl)-xanthine 

(100) 14(5-aniino4soquinolm-l-yl)methy!]-3-methyi- 
(3-aminopiperidi n- 1 -yl)-xanthine 

( .1 0 1) 1 -[2"(3-aminosuifonyl-phenyl)-2-oxo-ethy 1 J-3-meth^^ 

flyorobenz>'1)-8-(3-aniinopiperidin- 1 -yi)-xanthine 

(102) l-(2-phenoxy-ethyl)-3-methyl-7H7-me%l-54luoro 



wo mm/mm nyi/mmmmQ 

24 

(103) l-carboxymethy!-3-methyl-7H2-niethyl-54luoroben^^ 
yl)-xanthme 

(104) l-(3-caTtox7-propyl)"3-methy{-7-(2-methyl-5-^^^ 

l-yl)-xaiitiiine 

(105) 142<4-carboxy-phenyl)edwl]-3-methyl-7-(2H[net^^^ 
ami nopipendin- 1 -y 1 )-xanthine 

( 1 06) 1 -(2-pheny i-ethy 1 )-3 ethyl ''7--(2-me{;hyi-5-fl aorobenzy I )-8'-(3 -ami ri opi peri din - 1 - 
yl)-'Xanthine 

(107) l-[2-(3-amino-pheny!)e%l]-3-methyl-7-(2-methyi-5-fl^^^ 
aminopiperidin-1 -yl)-xanthine 

(108) ^[2-(pyrrolidin-^yl)etliylj-3-methyi-7-^(2-methyi-5-fluc^^^^^ 
aminopiperidin-l -yiy-xanthine 

(1 09) 1 42<piperidiO" 1 "yl)ethyl]-3-me%l-7-(2--methy l-5-jnuorobenzyl)-8-(3- 

aminopi peridin-l -y 1 )-xanthine 

(1 10) l-[2-(inorphoIiTi-4-yI)ethyl]-3-methyl- 
aminop5perid!n-'l-yl)~xanthine 

(1 1 1 ) l-[2-(piperaz!fi-!-yl)etliyl]-3-methyI-7-(2-m 
aminopiperidm- 1 -yl)-xaiithiiie 

(1. 12) 1 -[2''(4-rneihyl-piperazin- 1 -yl)ethyI]-3-meihyl-7-(2-methy 1-5-fluorobenzy^^^^^^ 
aminopiperi dm- 1 -yl)-xamhine 

(113) 1 -(3 -hydroxy propyl)-3-niethyl-7-(2-methy!*5-flu<>^ 
l-y1)-xaiithine 

( .1 1 4) 1 -(3"mellHixypropyi)-3-methy 1 -7-(2-methy 1 -S-Ouoro^^ 
l-'yl)-'Xanthme 

(115) l<?-ethoxypropyl)-3-methyl*7*(2-methy!-5*fluorobenz>-i)-8-^^^^ 

yl)-xanthhie 

(116) l-[3-(dimethylanuiK>)p.ropyl]-3-methyl-7^ 
aminopiperidiii- 1 -yl)-xanthine 
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(1 17) 1 *[3 -(pyrrol idin- 1 -yl)propyl]-3-methyl-7-(2-methyl-5-fluOT 

aminopiperidin- 1 -yl )-xamiiine 

{ 1 1 8) 1 -1 3-(morphoIin-4-yI)propy ! ]-3-methy U7-< 2-me&yl-541uorobenz^^ 

ami nopi p er i di n - 1 -y 1 )-xant!ii n e 

(i 19) l-[3-(piperazi?i-l-yi)propylJ-3-methyl-7-( 

aminopiperidifi- 1 -y l)-xaBthi ne 

( 1 20) 1 -{ 3 -{4-methy 1 -piperazi 1 y 1 )propy !)-3 -methy ! -7-(2-methy 1 -5 -fl uorobenzy 1 )-S-(3 - 
aminopiperi din- 1 "yi)"Xainhine 

(121) l-(pynx>lidm-l-yl<aTtonylmeUwi)-3~methyl-7-(2-m^ 
aminopiperidiii- 1 -yl)-xanthine 

( 1 22) 1 -(pi peridin-1 «y l-carbony ! methyl)-3-methy !-7-(2-methy !-5-fluorobenz^^ 
aminopi peridin-l -y 1 )-xanthine 

(123) l-(morpholin-4-yl-carbonylmethyi)-3-methyl-7-(2-m 

aminopiperidifi- 1 -yl)-xaBthine 

(124) ]-i2K3-tluoro-4-hydroxy-phenyl)-e%^^ 
(3 -ami riopi peridin- 1 -yl )''Xaiithin e 

(125) l-[2-(4-iiiethoxy-phenyi)-ethyl]-3-methyl-7-^^^ 

am J nopiperidin- 1 -y l)-xamliiiie 

026) I -[2-(4-ethoxy-pheny I )-ethy 1 J-3 -methy ! -7-(2'-methy 1 -5 -fl uorobenzy 1 )-8-(3 - 
am i nopi p er i di n - 1 -y 1 )-xanthi n e 

(127) l-(2-{44(caTb0xymethyl)oxy]-phenyl}-et^^^^^ 
tluorobenz>1)-8-(3-amifiopiperidin- 1 -yi)-xanthine 

(128) ]-[2-(24luoro-54iydroxy-pheflyl)-ethy!]-3-me% 
(3-aTmnopiperidm-l-yl)-xaiithine 

( 1 29) 1 -'[2-(3 -methoxy-pheny l)-ethy l]-3 -methy l-7-'(2-methy l-5-fluorobenz>'1)-'8-(3 - 

aminopiperidin - 1 -y l)*xamhine 

(DO) l-{243Hcarboxymethy!oxy)-phenyl]-e%^^ 
fluorobenzyI)-8-(3-aniinopiperidin-l-y^^ 

(131) 1 -(2- { 3 - [(ethc^ oarbonyl )methy I oxy j-pheny i ) -ethy 1 )-3 -methy 1 -7-(2-methy I - 
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5-fluorobmzyl>8-(3*aminopipericUn-l-Yl>^^ 

(132) l-[2K2-hydimy-^pheny^ 
am inopi peri di n- 1 -y l)-x aBthine 

(133) 1-[2-(2-rnethoxy-phenYl)-ethyl]-3-^^^^^ 
aminopiperidi n- 1 -y 1 )-xan thi m 

( 1 34) 1 -{ 2-[2-(carboxymethy!0Ky)-piienyl] -ethyl } -3-methy 1 -7-(2-methy 1^ 
fluof obeozy i)-8-(3 -am m opi peridiri- 1 -yl)-xan thine 

( 1 3 5) 1 -(2- { 2-[(methoxy carbony i)jnetliy loxy J-pheny 1 1 -ethy 1 )-3 ethyl -T-C^-m ethyl -S- 
fluorobenzyl)-8-(3-aiiiiiiopiperidiii- 1 -yl)-xanthine 

(136) l-[2<4*hydroxymethy!-phenyl)-ethyi]-3-methy!-7<^^ 
{3-amiiiopiperidin-l-y1)-xanthme 

(137) ^{244<Tnethoxycaj1>onyl)--phenyl j^ethyl ) -'3--methyi-7<2"methy 1-5- 
tluorobtmzyl)-8-(3-aminopiperidin- 1 -yi)-xaiitliine 

(138) l-(2-[4<carbaxymethy!)-pheny!>e%l}*3-me^^ 
8"(3-aminopiperidin- 1 -yl)-xaii thine 

(139) l-(2-{4-[(methoxycarbom4)jTiethyi]-phem^^ 
flyorobenzyI)-8'-(3-am!nopiperidiii" 1 -yl)-xanthine 

(140) l-{244-(2<arb0Ky-etbyI)-phetiyl]-e%^ 
8-(3"arni nopipendin-l -y 1 l-xanthine 

(141) l-(2-{4-[2-(methaxycarbonyl)-ethyi]-phei^ 
fl uorobenzy l)-8-(3 -ami nopi pci idin- i -y l)-xaiithine 

(142) 142<3 -methyl -pheny!)-ethy!]-3-met^^^^ 
ami nopipen diivl -y 1 )-xanthiiie 

( 1 43) 1 -[2-(3-carboxy-phenyl)-ethyi j-3-methyi-7-(2-methy 1 
aminopiperidin-'l-yl)-xanthine 

(144) l-{243*(etfioxycarbonyi)*phetiyl]-ethy!}-3*mediyl^ 
8-(3-ami nopipen diii-l -y 1 )-xanthiiie 
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(145) l*(243-{carboxyiii€thy!)-^^^ 
8-(3 -amlnopiperi din- 1 -yl)-xanthiiie 

{ 1 46) 1 -(2- {3-(methoxycarbanyl)methyi-ph ) -ethyl)-3-methyl-7-(2-methyl-5'- 
fluorobenzyi)-8-(3-aBiinopiperidin-1^ 

( i 47) 1 - { 2-[3 -(2-'Carb0x:y-ethyl )-ph etwl J-ethyl ) -S-methyi -7«(2-metliy 1 -5 -f1 uorobenzy 1 )- 
8-(3-am J nopiperidin- 1 -y l)-xaitthine 

(148) 1-(2-{342~(methoxycaAony!)-ethyi]-^ 
flyorobenzyl)-8-(3-aminopipendin'' 1 -yl)-xanlhirie 

(149) l-[2<2-methyl-phetiy!)-ethyl]-3-met^^^^ 
aminopiperidin- 1 *y l)-xanthine 

( 1 50) 1 -[2-(2-carboxyitoy ! )«et!iyi3-3-niethy!-7--(2-methyl^ 
aminopiperidin-l-yl)-xanthine 

(1 51) l-{2-[2-(methoxycarbonyl)-pheriyij-'ethyl }-3-methyl-7-(2-methyl-5- 

fluorobe!izy!)-8-(3-am!fiiopiperidiii- 1 -yl)-xafithine 

(152) ]-i2-(441uoro4>iiexiyl)-ethyl|-3-methy!-7- 
aminopiperidin- 1 -yi)-xaMhine 

(153) l-[2-(4-chloro-pheiiyl)-ethyl}-3-methyl-7K2-met^h^^ 
ami nopiperidiii- 1 -y l)-xamhiiie 

(154) l-[2-(44Mximo-pheny!)-ethyi>3-methyl- 
ami nopi p er i di n - 1 -y 1 )-xanthi n e 

(155) l-[2-(4-cyano-phcnyl)-ethyl]-3-metliyi-7-(2-m^^ 
aminopiperi din- 1 -y l)-xantMne 

(156) ]-[2-(4-trifiuoroniethoxy-phenyl)-etbyi^ 
(3"aTmnopiperidm-l-yl)-xajnthine 

(157) l-[2-(4-methylsuIfanyl-phenyl)-ethyl]-3-metI^^^ 
(3-aminopjperidin* 1 -yl)-xanthifie 

(158) l-[2<4-methylsuitlny!-phenyl)-^^^^ 
(3-amirmpiperidi.n- 1 -y l)-xanth5ne 

(159) 142-(4-me%lsulf0nyl-phenyi)-ethyij-3-me%l-7<^ 
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fliK>robenz>4)-8-(3-miunopiperidiii- 1 -y^^^ 

(160) l-[2<44riiluoromethy!-phenyl)-eth^^^ 
{3 -ami nop\ per idin- 1 -y I )-xan thi n e 

(161) 1-[2-(4-aniiTK>-pheoyr)-et:hy!]-3-methyl-7-(2-^^^ 

aminopiperidi n- 1 -y 1 )-xan thi m 

( 1 62) 1 -(2- ( 4-[(methy!cai1>any 1 )ami no] -phenyl } -ethy l)-3 -methyl-7-(2-methyi-5 - 
fluof obeozy l)-8-(3 -am m opi peridiri- 1 -yl)-xan thine 

{ 1 63) 1 -(2- { 4-[(methy I si3ifonyi)ami no]-pheny 1 ) -ethyl )-3 -methyl ''7-{2-m ethyl -S- 
fluorobenzyl)-8-(3-aJiiiinopiperidiii- 1 -yl)-xanthine 

(164) l-{244-(aminocarbony!)-pheny!]-ediyl)-3-meth>^^ 
8-(3-ami nopipendiii-l «y I )-xanthiiie 

(165) l-{2-[4-(methyiaminocarbonyl)-phenylj-ethyl^^ 
tluorobtmzyl)-8-(3-aminopiperidin- 1 -yi)-xaiitliine 

(166) i-(2-[4-(dimethy!aminocarbonyl)i>henyI]-^^ 
fly Oi obenzy l)-8-(3 -am In opi peri din- 1 -y I)-xan thine 

(167) l-(2-[4-(aminosdfonyl)-phenyl]-eihyi)-3 
(3 -ami nopiperi din- 1 -y 1 )-xanthi ne 

(168) l-{2-[4-(methylaminosulfbnyi)-pheny!]-ethyl}^«^ 
fl uorobenzy ! )-"8'-(3 -ami nopiperi di 1 -y ! i-xanthi ne 

(169) l-(2-[4-(dimeihylamiiiosulfbTwl)-phenyl]-^^^^ 
fl liorobenzy l)-8-(3 -am i ii opi peridm- i -y l)-xanthine 

(170) 143<ethoxycarbonyl)-propyl]-3-me%1-7-^^ 
ami nopiperi diivl -y 1 )-xanthiiie 

(.171) 142<3,4"dimet:hyi4)henyl)^ethyi]-3-'me%l 
aminopiperidin-'l-yl)-xanthine 

(172) 142-(2-fliH^ro-5-ch!oro-pheny!)-e%l]-3-methyl-^ 
(3 -amiiiopi peridin- 1 -y I )-xanthin e 

(173) 142H3,5''dimethoxy-phenyl)-'ethyl]-3 
aminopiperidi 11- 1 -yl)-xanthine 
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(174) l*[2<naphthaleo-2-yl>ethyl]-3-me^^ 

aminopiperidiii- 1 -ylVxanthioe 

(175) 1 42~(pyfni dm-3~y !)-^ethy ! j-3-methyl-7-^^ 
am i nopi peri din - 1 -y 1 )-xanthi ne 

(176) ]-[4-phenyi-biityy-3-metliyl-7-(^^^ 

yl)-xamhine 

(1 77) 1 -(2-pheny i sulfiaoy 1 -ethyl)-3-meto^ 
aminopiperidin- 1 -y i)-xainhine 

(178) l-(2-phenyIsulfinyl-ethy!)«3-methyl-7-(2-methy!^ 
aminopiperidiii- 1 *y l)-xanthine 

(179) l-(2-pheny!suifony!-ethyl)-3-methyl-7--(2-methyi-5 
aminopi peridin- 1 -y 1 )-xanthine 

(180) l-[2<3-fluoro-phenyl)-2<)xo-ethyl]-3-meUiy 

amlnopiperidifi- 1 -yl)-xaBthine 

(181) ]-i2-(3"CMorO"phenyl)-2-oxo-ethyiJ-^^ 
ammopipejidin- 1 -yi)-xaTrLhine 

(182) 142«(3-br0m0-pheriyI)-2-oxo-e%ll-3-methyl-7-(2-me%^ 
ami nopiperi dill- 1 -yl)-xamliiiie 

( \ 83 ) 1 -[2~(3 -methy 1 -pheny ! )-2-oxo-ethy 1 J-3 -methy ! -7-(2-methy 1 -5 -fiuorobeiiz>'l)-8-(3 - 
am i nopi p er i di n - 1 -y 1 )-xan thi n e 

(184) 142-(34rifluoromethyl-phenyl)-2<)xo-ethyl] 
tluorobenz>d)-8-(3-amifiopiperidin- 1 -yi)-xanthine 

(185) ]-[2-(2-methyl-phenyl)-2-oxo-ethylj-3-metbyl-7-<^^ 
amiRopiperidin- 1 *yi)«xanthine 

(186) l-[2-(3«difiuoromethoxy-phenyl)-2-oxo-ethyi]-3-meth^^ 
fluorobenzy!)-8H'3-aminopiperidin* i-yi)-xantliine 

(187) l-[2~(34ritluoroinethoxy-pheiiyl)-2-oxo-e 
fluorobenzyI)-8-(3-aniinopiperidin-1r'yI)-^ 

(188) l-[2-(3-etIioxy-phenyl)-2<ifXo-etliyi]-3-meth^^^^ 
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S-CS -aminopiperidi ii- 1 -y l)-xanthiiie 

(189) 1-[2-(34s0propyloxy-phetityl)-2-oxo-ethy 
fluorobenzy !)-8-(3-aminopiperi din- 1 -y i)-xanthine 
(1.90) 1-[2-(3-cydopropyloxy-phenyi)-2-oxo-etiiyrj-3-me^^^^^ 
fl liorobenzy I )-8-(3 -ami nopi pei i diin- 1 -yi)-xan thine 

( 1 91) 1 - [2'-(3 -cy clopenty !oxy-pheny I )-2-oxo-ethy i] -3 -m ethy !-7-(2-m ethy 1 -5- 
fl uof obenzy i )-8-(3 -am m opi peri din- 1 -yl)-xan thine 

(192) l-[2-(3-cyclopitypyimethaxy-phenyi)-2-^ 
fluorobenzyl)-8-(3-aJiiiiiiopiperidiii- 1 -yl)-xanthine 

(193) l-{243<2,2,2-trif!uoroethoxy)-phenyl]-2-oxo-et^^^^ 
fluorobenay i)-8--(3-aminopiperidiii- 1 -y i)-xanthine 

(194) ^[2-(4'hydK>xy-pheayl)'2-oxo-ethyi]-'3-'me% 
(3-aminopiperidm- l-yl)-xaiithine 

(195) i-(2-[34metbylcaAonyiamino>-phenyl]-2*0KO-^^ 
fluoi obenzy l)-8-( 3 -am in opi peridin- 1 -y i)-xan thine 

(196) l-(2-[3-(ami.nocarbonylanMno)-phenyi]-2-oxo-^^^^ 
fliiorobenzyI)-8-(3-mii!nopiperidiii" 1 -yI)"Xanthine 

( 1 97) 1 - { 2-[3 -(metliy lami nocarbony Iamino)-piie oy !]-2 j -3 -iTiethy 1 -7-(2- 
methyl- 5-fluorobenzy1 )-8«(3 -aminopi peridin- 1 -y I )-xantli ine 

(198) l-(243-(dimeLhylaminocarbonyiamirm)-phenyi]-2-^^ 
methyl.-541iiorobenzyl)-8~(3-aminopiperidm-l -yl^ 

(199) l-(243Kmethylsylfoiiylamim})-pheny!]-2-OM^ 
fluorobenzyi)-8-{3-aniinopiperidm-1-yi)-xanthm 
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(200) l*(243-{aminosulfooyl)-phenyl]-2-oxo-eA^ 
flyorobenzyI)"8-(3-amiuopiperidin-l-y 
{201) l-(2~i3-{meth>HamiTiosu 
fluoroberizyi)-8''(3 -aniinopi peridin- 1 -yl )-xaiithine 

(202) l-{243-(difnethyiamiii0Su]fbnyl)-phCTyy 
fluorobenzyl)-8-(3-amiriopiperidiii- 1 -y!)-xanthine 

(203) 1 -|2-{3-etiiyny !-pheoy 1 )-2~oxo-ethy!]-3-methy 
aminopiperidin- 1 -yi)-xamhiTie 

(204) 142<3-cyaBo-pheriyl)-2-oxo-ethyI]-3-methyl-7<2-me 
aminopiperidiii- 1 *y l)-xanthine 

(205) 1 -{ 243-(ami mxariwny i)-pheny!]-2-oxo-ethy1 ) -3-ttiethyl-7-(2-methyl-5- 
fluorobenzyi)-8-(3-anunopiperidin-l-yi)-x 

(206) l-{243-(r^iit-thylaminocarbonyl)-phenyij-2-oxo^^^ 

fluorobenzy!)-8-(3-am!fiiopiperidin- 1 -y!)-xanthine 

(207) ]-{243-(dimethy!aminocarbony1)-phenyn-^ 
fliiorobenzyl)-8-(3-aminopiperidiiv I -yl)-xanthine 

(208) l-(243~(methylsulfenyl)"p^^^ 

fl y orobenzy i)-8-(3 -amieopi peridin- 1 -y i)-xauthine 

(209) 1 -{ 2~[3-(metby 1 sulfiny !)"phenyl]-2-oxO"ediyl ) -'3-methyi-7-(2-met!iyl-5- 
fluorobenzyI)-8-(3-aniinopiperidin-1-yI)-^ 

(210) l-{243-(meAylsulfonyl)-phenyI]-'2-oxO"e^^^ 
tluorobenz>d)-8-(3-amifiopiperidin- 1 -yO-xanthine 

(211) ]-[2-(3,5-dimethyi-phenyl)-2-oxo-ethyl]-3-m 
8*(3*aminopi peridin- 1 l)-xanthine 

(212) l-[2-(3-fluoro-5-mediy1-phenyl)-2-oxo-ethyl]-3^^ 
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fliK>robenz>4)-8-(3-miunopiperidiii- 1 -yl 

(213) l-[2Kpyrridiiv3-yl>2-^^ 
aminopi peri di n- 1 -y l)-x aBthine 

(214) 1^[2''(liiran^2^yl)^2«oxo^ethy!]-3^ie%^ 

aminopiperidi n- 1 -y 1 )-xanthi m 

(215) 142<th!Ophen''2^yl>^2-axo-ethy!]-^3--me%l-7-(2 
ami nopipendin-l -y 1 )-xanthine 

(2 1 6) 1 42<thiazoi-2-yi)-2'^oxo-eliiy 1]^^ 
aminopiperiditi-'l-yl)-xanthine 

(217) l-[2-(thiazol-5-y!)-2-oxo-e%l]-3-methyl-7-{2-^^ 
aminopiperidin-1 -yl)-xanthine 

(218) ^[2-(thiazoM^yl)-2-oxo-ethyi]-3-methyl-7v^(2-i^ 
ammopiperidin-1 -'yl)-xanthine 

(219) l<2-phenyl-24iydroxyimino*ethyl)-3*methy!-7-(2-i^ 
am i nopi peri din - 1 -y 1 l-xan thine 

(220) l-(2-phenyl-2-methoxyjTmno-ethyl)-3-met^^^^^^ 
aminopi peri din- 1 -yl)~x anthine 

(22 1 ) 1 -(2-axo-propyl )-3 -methyl- 7 -(2*methy 1-5 -fluorobenzy l)-8-(3 -aminopiperiditi- 1 - 
yl)"xanthine 

(222) l-(2-oxo-buiyl)-3-methyl-7-(2-methyi-5-fluoro^^ 
xanthine 

(223) l<3-methyl-2-oxo-buty!)-3-methyi-7<2-metlw 
ami nopipen din-1 -y 1 )-xanthiiie 

(224) l-(2<yclopropyl-2*oxo-ethyi)-3-methyl-7-(2-meth^^ 
aminopiperidin-'l-yl)-xanthine 

(225) lK2<yclohexy^2-oxo-ethy!)-3-methyl-7-(2-me%^^ 
aminopiperidi n~ 1 "yl)"xanthine 

(226) l-(3KlimethylaTihio-2,3-dioxo-propyl) 
(3-aminopiperidin-l-yl)-xanthine 
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(227) l*[3-(pipetidin*l-'y!)-2,3-d!Oxo-propy 
(3 "aminopiperidi n- 1 -yl)-xanthine 

(228) l-{2-phenyl-2-hydroxy-ethy!)-3'4nethyi-7-{2-m 
am i nopi p er i di n A-y\ )-xant!ii n e 

(229) l-(2-phenyl"2-hydroxy-propyr)-3-niefc^^ 
aminopiperidin- 1 -y l)-xaBthi ne 

(230) 1<2-phenyi-2-methoxy-etiwi)-3-methyi^ 
aminopiperidin- 1 -y i)"XainhiTie 

(231) l-[(quifia20lin«4-yl)methyl]-3-me% 
aminopiperidiii- 1 -y l)-xanthine 

(232) l-[(5-inethy!4$oxazo1-3-y!)ttiethy!>3-methyi-7-(2 
aminopi peridin-l -y 1 )-xanthine 

(233) l-[(oxa2:ol-2-yi)methyl]-3-methyl-7-(2-meU^^^ 

aminopiperidifi- 1 -yl)-xanthiiie 

(234) 14(iH-indazo1'3"yi)methylJ-3-m 

ammopiperidin- 1 -yi)-xaMhine 

(235) l-[(5-f]ooro4)eiizo[d]i$othiazol-3-yl)meih 
fl y orobe ozy I)-8-(3 -amieopi peridin- 1 -y i)-xauthi ne 

(23 6) 1 -[(5-fluoro-benzo[d]i soxazoi -3 -y 1 )me thyl ] -3 -m ethyl -7-(2-methy I -5 ~ 
fluorobenzyI)-8-(3-anunopiperidin- 1 -yl^^^ 

(237) l-[f5-methyl-benzo[dJisoxazoi-3-yi)me^^^^^ 
tluorobenz>1)-8-(3-amifiopiperidin- 1 -yi)-xanthine 

(238) ]-[(5-methy!-benxo[d]isothiazol-3-yi)methy0 
fluorobensry l)-8"(3-aminopiperidin- 1 -yl)-Kanthine 

(239) l«(2-cyclohexyi-ethyI)-3-methyi-7-(2-methy 
amittopiperidin - 1 -y l)*xanthine 

(240) l-[2-(2-dit1uoromethoxy-pheiiy1)-ethyl]-3-m 
(3-amirmpi peridin- 1 -y l)-xanthine 

(241) l-[2H2-difluorometlioxy«phenyl)-2<m>-etl^^^^ 
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fliiorobenz>i>8-(3-a3iunopiperidiii* 1 -yi)-xanthine 

(242) l-[2-(24riflyoromethoxy-phenyl) 
fliiorobenzy !)-8-(3-aminopiperi dill- 1 -y i)-xanthine 

(243) 1^[2''(i«daiv4-'yl)-'2^oxo-^hyi>3-methyl-7<2^^ 

aminopiperidi n- 1 -y 1 )-xan thi m 

(244) 142<benzo[l3]dioxol-4-yl)-2-oxo-ethy!]-3-m«thyl-^ 
8-{3 -am inopiperi di ri- 1 -y l)-x aii thine 

(245) 142-(2,2-diflyoro-benzo [1 ,3] dioxd-4-yi)-2-oxo-e%IJo-methyl-7-^ 
fluorobenzyl)-8-(3-aiiiiiiopiperidiii- 1 -yl)-xanthine 

(246) l-[2<naphtho-^yl)-2-oxo-ethy!]-3-me^hy^-7-(2-^^ 
aminopiperidin-1 -yl)-xanthine 

(247) l-[2-(24sopR>pyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5^^^ 
(3-aminopiperidm-l-yl)-xaiithine 

(248) 142<2-cyc!opropyl-phenyi)-2-oxo-^hyl]*3-me%l-7-(2-me% 

8"(3-aminopiperidiii- 1 -yl)-xaii thine 

(249) l-[2-(2-cyc!opentyi-phe.nyi)-2-oxo-ethyl]-3-m^^ 
8-'(3 -aminopiperi di ii- 1 -y 1 )-xant hiiie 

(250) 1-[2-(2"phenyl-phenyl)-2-oxo-e%I]-3-methyi-7^^^ 
aminopiperidm- 1 -yl)-xaiithiiie 

(25 i) l-[2-(2-cydopentylmethoxy-plienyl)-2-oxo-ethyi]-3-me^^^^ 
fl liorobenzy l)-8-(3 -ami nopi pci idin- i -y l)-xaiithiiie 

(252) l<3-phenyl-2-oxo*propyl>-3-methyl-7-(2-methyi-5-fluc^ 
ami nopipen diivl -y 1 )-xanthiiie 

(253) l-(3-phenyi"3H>xo-propyi)-3-methyl-7-(2-methyl-5-fluoro^ 
aminopiperidin- l-yl)-xanthine 

(254) l-[2-(2-methylamino*phenyl)-2-oxo*ethyl]-3-me% 

fluorobenzy !)"8-(3-aminopiperi din- 1 -y !)-xanthine 

(25 5) 1 " { 2-[2<N<y anomethy 1 -N-methy 1 -aiBmo)-pheny 1 J-2-^^^ 1 } -3-inethy 1 -7- 



(2-m ethyl -5-f{uorobenz>i)-8-(3 -aminopiperidi ii- 1 *y l>xamhi iie 

(256) l-[2<2-cyanomethyla0iioo-phenyl)-2 

fl uorobenzy !)-8-(3-aminopiperi din- i -y i)-xanthine 

(257) l-(2-{2-[(rnethoxycarbonyl)meihyiamino]-phe^ 
niethyl-5-fluorobenzyl)-8-(3-aJEiiinopiperid 

(258) 142-(2-met1iylsyJibnylamino-phenyl)-2- 
fluof obeozy l)-8-(3 -am m opi peridiri- 1 -yl)-xan thine 

(259) l-[2-(3-meAylamino-piTenyl)-2-oxo-ethyl^ 
fluorobenzyl)-8-(3-aiiiiiiopiperidiii- 1 -yl)-xanthine 

(260) l-{2-[3-(N-cya3iomethy!*N-methyi-amino)-pheny!]*2-o 
methyl-5-j(luorobenzy1)-8«(3-aniiiiopiperidin-l-y1)-^^^^ 

(26 i ) 1 -(2-{3-[(dimethyiaTmno)suifonyiamino]-ph^^^^^ }-2-'0X0'-ethyl)-3-methyi-7''(2- 
methyl-5-fluorobenzyl)-8-(3-aiTiinopiperidin-!-yl)-xanth 

(262) 1 -(2- {3-[(morpholin-4-yl )sylfonylamino]-phenyl }-2-oxo-ethyl)-3-methyl-7-{2- 
methyl -5"tluorobex)zyl)-8-(3-aminopiperid 1 -yl)-xanthine 

(263) l-[2-(3-aminosoIfonylamino-phenyl)-2-oxo-ethyl]-3-ra^ 
fliiorobenzyI)-8-(3-am!nopiperidiii- 1 -yl)-xanthine 

(264) l-[2-(3-ethyisiilfofiylamino-phenyi)-2-oxo-ethyl]-^ 
fl uorobenzy ! )-"8-(3 -ami nopiperi di 1 -y ! i-xanthi ne 

(265) l-[2-(34s0propylsulfbnylaniino-phenyl)-2-c^ 
fl liorobenzy l)-8-(3 -ami nopi pei idin- i -y l)-xajithine 

(266) l-(2-[3^2-axo-im^dazdin-^yl)-pheny^]-2-oxo^ 
fluof obenzyi)-8-{3-aniinopiperidm- 1 -yi)-xaii th 
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(267) 1 - ( 2-1 3 -{3 -m ethyl -2-0X0-1 m idazoli dine- 1 r)-pheiiy 1 |*2-oxo-ethy I ) -3 -methyl -7- 

(2 -m ethyl - 5 -0 uorobenzyl)-8-(3-aniinopiperidiii- 1 -yl)-xari thine 

{268) l-(2~[3-(3-iBethyl-2,5-dioxo4mida^^^^ 

7-(2-meihy l-S-fluorobenzyl )''8-(3 -ami nopi peridin- 1 -yl yx-m thine 

(269) 1 - { 2-[3 -(3 -m ethy 1 -2,4-di oxo-imi d azoli dine- 1 -y i )-pheoy 1 ]-2-0xo-ethyi j -3 -methy 1 - 
7-(2-methyl-5-fluorobenzyl)-8-(3-aminopiperidin- 

(270) 1-|(l-methyi-2-oxo-K2-dihydro-quinol^^^ 
flyorobenzyl)--8-(3''aminopipendin'' i -yi)-xanlhine 

(271) l-[(2-oxo-l,2-dihydroHiuina2olin-4-yi)methyl]-3-m 
fluorobenzy!)-8H'3-aminopiperidin- 1 -y!)-xantliine 

(272) l-[(1-xnethy!-2H:>xo-l,2-dihydro-quinazoHn-4-y 
fluorobenzyi)-8-(3-anunopiperidin-l-yi)^^^ 

(273) l-[(2-cyaiio-naphthalen-i-yi)methyl]-3-meth^^ 
aminopiperid!n-l-yl)-xanthine 

(274) 1-i(6-cyaiio-naphthalen-1-yi)methylj- 
aminopiperi din- 1 -yi)-xaMhine 

(275) l-[(5-cyano-naphthaleii-l-yi)methyl]-3-methyl-7-^^^ 

aminopiperidie- 1 -yl)-xamliine 

(276) 1 -[(8-methy i 4 soquino! i n- 1 ~y 1 )metby i] -3 -m ethyi-7-(2-m ethy 1 ~5-fl uorobenzy 
(3-amirmpiperidi n- .1 -y l)-xanthine 

(277) l-[(5-cyano-i$oquinoUn-l-yl)methyl]-3-me^^ 
aminopiperi din- 1 -y l)-xantMne 

(278) ]-[(5-aminocarbonyl4soquinonn-l-y0methyl]-3-methyl-^ 
fluorobensry l)-8"(3-aminopiperidin- 1 -yl)-xanthine 
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(279) l*[(5-aminosulfbnyl4soquin^ 
fl y orobenzyI)-8-(3 -am inopi peridin- 1 -yi)-xan thine 
{2S0) l-[(5-methy!suifonyl4soquiiKili 
fluorobenzyi)-8-(3 -aBiinopi peridin- 1 -yl)-xaiithine 

(281) l~[(5-fnethyisuifonylami?io-isoquinc>lin-i-^^ 
f]uorobenzyl)-8-(3-aminopiperidin- 1 -y!)-xanthine 

(282) 1 -|(5-methaxy4soquino!in- 1 -yl)rnethyIJ-3-methy!-7-(2-methyl~5-fl 
(3 -arninopiperidin'' 1 -yl )-xaii thine 

(283) l-[(6-methoxy-isoquinoHn-l-yl)methyij«3~met^^^^ 
(3-aminopiperidin- ! -yl)-xanthine 

(2S4) 1 -[(7-inethy ! suifonylamino-isoquinolln- 1 -yl)methy13-3-niethyl-7-(2-niethy!-5- 
fluorobenzyi)-8-(3-anunopiperidin-l-yi)^^^ 

(285) l-[(7-cyaiio-isoquinolm-l-yl)methyl3~3-methyl-7-^^ 

amlBopiperidin- 1 -yl)-xantMne 

(286) ] - i(7-aminocarbonyl4soqui no\m - 1 -y1 )m ethy 1 J-3-methy 1 -7-(2-methy1-5- 

fluorobenzyl)-8-(3''aminopiperidin- 1 -yl)-xanthine 

(287) 142-(2-aiyloxy-phenyl)-2-oxo-ethylJ-3Hiiiethyi-7-(2Hiiieth 
ami nopiperi dill- 1 -yl)-xamhiiie 

(288) 1 -[2~(3-{ [(morpholin-4-yl )carbanyl]methoxy) -phenyl )«2~ox 
(2-methyl-5-0uorobenzyl)-8-(3-anunopiperidi 

(289) 1 -[2-(3 -carboxy methoxy-'phenyl)-2-oxo-etliy i ] -3 -me thy l-'7-(2-m ethyl -5- 
tluorobenz>1)-8-(3-amifiopiperidin- 1 -yi)-xanthine 

(290) ]-[2^3-methylsu!fa!iy1methoxy-phenyl)-2-oxo-ethyl]- 
fluorobensry l)-8"(3-aminopiperidin- 1 -yl)-xanthine 

(29 i) l-[2-(3-iTiethylsuIfinyimethoxy-phenyi)-2-oxo-ethyl]-3-^^ 
fluorobenzy!)-8H'3-aminopiperiditi-l-y!)-xantliine 
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(292) l*[2-(3-methylsulfoiiylmethOTy^^^ 
fluorobeozyl)-8"(3"aniinopiperidin-l-y!)-xa^^^ 
{293) l-[2~(2HX\o-2,3-diIiydro4)eTizoxazol-4-y!)~^^^ 
fliJorobenzyi)-8-(3-aniinopiperidin^ 

(294) 142"(2-0xo-23-dihydro-1H-benzouiii^ 
methyl-5-fiuorobenzyl)-8-(3-aminopiperidin-l^ 

(295) 1 -i2-{ I "niethyl-2-oxo-23-di by dro-lH-berizoimidaz^ 
methyi-7-(2-^ieihyi-5-'fluorobejizy^^ 

(296) l-[2<i3-dimeUwi-2-oxo-2,3-dihydro-iH-ben20^ 
met]iyl-7*(2«methy!-5*fluorobenz>1)-S-(3-aminopiperidin^ 

(297) l-[2-<1H-benzoimidazol-4-yi)-2H3xo-ethyl3-3-m 
fluorobenzyi)-8-(3-anunopiperidin-l-yi)-^^ 

(298) l-[2<2-methyl-lH-benzoimida2oi-4-yl)-2<if^^^^ 
fluorobenzyI)--8-{3-aminopiperidin- 1 -y!)-xanthine 

(299) ]-[2-{benzoxazol"4-yi)-2-oxo-ethy!]-3-methyi-7-(2-^ 
ammopiperi din- 1 -yi)-xamhine 

(300) 142-(2-methyl-benzoxazol-4-y1)"2-oxo-e% 
fl y orobe ozy i)-8-(3 -amin opi peridin- 1 -y i)-xanthine 

(30 1 ) 1 -[2~(3 -0x0-3 ,4-di by dro-2H-"benzo[ 1 ,4]oxadi n-5-yl -2-oxo-etby l]-3 -m ethy 1 ~7-(2- 
jTiethy 1 -5 -tl uorobenzy 1 )-8-(3 -aiTri rmpiperi di n - 1 -y 1 )-xanth5.ne 

(302) 142-(ben2o[1,3]dioxo!-4-yl)-2-oxo-ethyI]-3-metby 
8-(3-ami nopiperidin- 1 *y l)*xamhine 
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(303) l-(l-methoxyGarboiiyI-l-phmyl-met^^^^ 

8-(3 -amlnopiperi din- 1 -yl)-xanthine 

{304) 1 -{ 1 -carboxy- 1 -pheny ! -methyl )-3-methy I -7-(2-^^^^^ 

am i nopi p er i di n A-y\ )-xanthi n e 

(3 05) 1 i -ami nocarbony i - 1 -pheiiy 1 -iiiethyI)-'3 -methy 1 -7-(2-'methy 1 -5-lluorobenzy IJ-S- 
(3 -aminopiperidin- J -yl )-xanthin e 

(306) 1-(l-methoxycarboiiyI-2-phenyl-^ 
(3-arninopipendm''l-yl)-xaii thine 

(307) l-(l<arbonyl«2«phmyl«ethy!)-3«me% 
aminopiperidiii- 1 *y l)-xanthine 

(308) l-(l-amiiiocarbony!-2-phenyi-ethy1)-3«niethyl-7-(2^iieth^^ 
aminopi peridin-1 -y 1 )-xanthine 

(309) l-[(beiizot\iran-2-yi)methyl]-3-methyi-7-(2-methyi-5-fl 

amlnopiperi din- 1 -yl)-xaBthi ne 

(310) ]-[(23-dihydro4:jenzofuran-2-yl)methy1^ 
8-(3-aTninopiperidiD-l-yl)-xanthirie 

(3 1 i) 1 -[2-(2-amino-3~cyano-phenyi)-2-0xo-ethyl]-3-^ 

fl y orobe ozy i)-8-(3 -amin opi peridin- 1 -y i)-xauthi ne 

(3 ] 2) 1 -[2-(2-ami no~3-fiuoro-pheny 1 )-2"Oxo-ethyl]-3-met^ 

fluorobenzyI)-8-(3-aniinopiperidin-1-yI)-xan 

(3 1 3) 1 -(1 -methyl-2-phenyl~2-0XO-ethyl)-3-me^^ 
aminopiperidin- 1 -y l)-xantMne 

(3 14) ] -[2-oxi>2-(3-oxi>3,4-dihydro-2H-ben2^o[1 ,4]oxadin-8-yl)-ethyl]-3-methy!-7-(2- 
methyi*5-fluoroben;syl)-8-(3"armnopiperidin-l-^^^ 

(3 1 5) 1 -[2-oxo-2-(4-mtnhyl-3-oxo-3,4-dihydro-2H-benzo[l ,4]oxadi 
methyU7*(2-methy!-5*fluorobenz>-i)-S-(3-aminopiperidi 

(3 ] 6) 1 -[(2-oxo-2H-chromen-4-yi)methy i ]-3-methyl-7-^ 
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S-CS-aminopiperidi ii- 1 -y l)-xanthiiie 

(317) 1-[(i-oxo-l,2-dihydro4soqyifio!i 
fluorobenzy!)-8-(3-aminopiperi dill- 1 -y !)-xanthine 

(3 1 8) 1 -[(2-methyl- 1 -oxo- 1 ,2-diiTydro-i soquinoHn-4-yl)meth^^^ 
5 -fl uorobenzy 1 )-8-(3 -aminopiperi din- 1 -y 1 )-xanthi ne 

(3 19) 1 4(4-oxo-3,4-dihydro-phthalazin- l-yl)methyl]-3-me%I-7H2-methyi-5 
fluof obenzy l)-8-(3 -am m opi peri din- 1 -yl)-xan thine 

(320) l-[(3-methyl-4-oxo-3,4-dihydro-pMialazin-l-^ 
fluorobenzyl)-8-(3-aiiiiiiopiperidiii- 1 -yl)-xanthine 

(321) l-[([l,5]naphthy!idin-4-yl)methy!]*3-niethy 
aminopiperidin-1 -yl)-xanthine 

(322) ^[([lJjnapht:hyiidin-8-yi)methyl]--3-rnet:hyi-^ 
ammopiperidin-l -'yl)-xanthine 

(323) 14(qmnolin-2-yl)methy!]-3-methy!-7K2^-^^ 
am i nopi peri din - 1 -y 1 )-xanthi ne 

(324) l-[(iiSoqmnoIin-3-yI)jTiethyl]-3-methy]-7-(2^^^^^ 
aminopiperid!ri-'l-yl)--xaTJthine 

(325) 1-{2-oxo-2-[3-(2-oxo4etrahydm-pyrimidi 
methyl- 5-fluorobenzyl )-8«(3 -aminopi peridb- 1 -y1 )-xantli Im 

(326) i-{2-oxo-2-[3-(3-^iieihyl-2-oxo-teLrahydro-pyri 
methyl-7-(2-methyi-5-fluorobenzyI)-8-(3-amino 

(327) l<2-phenyl-2-oxoethyI)-3-methyl-74,2-chloro-^ 
ami nopiperidiivl -y 1 )-xanthiiie 

(328) l<2-phenyi"2-oxoet:hyi)-3-methyl-7-(24>roTno-54luoT^^^^ 
aminopiperidin- l-yl)-xanthine 
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(329) l*[(isoquinoHn-i-yl)niethyl]-3-m 

aminopiperidin- 1 -y l)-xanthine 

{330) 1 -[{i soquinolin- 1 -yi)methy I j-3-metliyi-7-<2- 

ami nopi p er i di n - 1. -y 1 )-xantlii n e 

(331) 142<pyridin-2-yl)ethylJ-3-meUiyl-7-(2-^^ 
aminopiperidifi-1 -yl)-xaBtMne 

(332) 1-|2Kpyridin-'2-yl)ethylJ-3-me^^^ 
aminopiperidin- 1 "yi)"XainhiTie 

(333) 142<pyridin«2-yl)ethylj-3-methyl-7-(24?romo-5-fluo^^ 
aminopiperidin- 1 *y l)-xanthine 

(334) l-[2-(2-imp!it>4)ethyi;|-3-methy1-7-<!2-ch!oro-54l 
aminopi peridin-1 -y 1 )-xanthine 

(335) l-[2<2-napht>i)ethyr]-3-methyl-7-(2-bromo-5-fluorobei^^ 

aminopiperidifi- 1 -yl)-xaBthiiie 

(336) l-(2-pheny1'2"Oxoethy!)-3-methyl-7-(2<h 
aminopiperi din- 1 -yi)-xaMhine 

(337) l-(2-phenyl-2-oxoethyi)-3-methyl-7-(2-bromo-541uor^^^ 

ami nopiperidin- 1 -yl)-xamliiiie 

(33 8) 1 -[2-(2-methoxyph en y l)-2-oxoethy I >3 -methyl- 7-(2-chl oro-5 -fl uorobenzy 1 )-8-(3 - 
am i nopi p er i di n - 1 -y 1 )-xant hi n e 

(339) 142-(2-methoxypheriyl)-2-oxoethyI]-3-m^yl-^ 
aminopiperidin- 1 -y l)-xantMne 

(340) ]-[2^3-methoxyphenyi)-2-oxoethy!]-3-methyl-7-^^^ 
anuRopiperidin- 1 *yi)«xanthine 

(341) l-[2-(3-iTiethoxypheiiyi)-2-oxoethyl]-3-methyl-7-(2-^ 

aminopiperidin- 1 -yl )-xantiiine 

(342) l-[2-(2-chloropheiiyl)-2Hixoethy!]-3-metbyi-7-(2-c^^^^ 
am i nopi p er i di n - 1 -y 1 )-xanthi n e 

(343) l-[2-(2-chlorophenyi)-2-oxoethyl]-3-methyl^ 
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(3 -ami iiopiperi din- 1 1 )-xanthi m 

(344) l-[2K3-chiorophenyI)-2-^^^ 
aminopi peri di 1 -y l)-x aBthine 

(345) 1-[2-(3-chk')raphenyl)-2-oxoetl^^^ 
aminopiperidi n- 1 -y 1 )-xanthi m 

(3 46) 1 -(2-pheny I ethy !)-3 -methyl- 7 <2-ch!oro-5-fluorofaeiizy !)-^ 1 - 
yl)-x ail thine 

(347) l-(24)henyiethyl)-3-met:hyi-7-(2-bra 
yl)-'Xanthine 

(348) l-[2-(2--bromophenyl)-2-oxoethyl]-3*mediyl-7-(2*methy!-5-^ 
aminopiperidin-1 -yl)-xanthine 

(349) ^[2-(2<yaiiophenyl)-2-oxoethyi]-3-^methyl-7<2-me% 
ammopiperidin-1 -'yl)-xanthine 

(350) 142<2-methoxyphenyi)-2-oxoethy!]-3*me% 
aminopi peri dill- 1 -y 1 )-xanthine 

(351) l-[2-(3-methoxyphenyi)-2<>xoethyl]-3-ine%^ 
aminopiperidin-'l-yl)-xaBthine 

T he preferable compounds among (1) to (351) above are the piperidme compound*^ in 
which the position 3 amino group of the 3''aiTdnapiperidine has the absokite configyratioTJ 
expressed by the fonnuia (C) below. 



In addition, the fbilowing cycloalkanediamiBe compounds may also be cited as 
preferable exampies of xanthine compounds 0f the present iiweny on, 
(352) 13-^dimethyl-7'(2-methyl-5-fiuorobenzyl)'8-[(2-^ 
xanthine 




NH2 
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(353) 13-dimethyl-7-(2-chloro-54luorobenzy])-8-[(2-^minocyclohexyl)anu 

(354) l,3-dimetiiyi-7-(2-bromo-5-fluoroben2yi)-8-[(2-aminocyc!^^^^^ 

(355) l-[2-(phenyl)ethyi]-3-methy}-7-(2-methyi-5-tluoroben2yl)-8-|:(2- 

ami.nocydohexy])amino]xanthine 

(356) 142-(241iK>rophenyl)ethyl]-3-methyi-7-<2-me%i-54^ 

am i nocy cl ohexyl )ani i no]xanthi ne 

(357) l-|2-C2-chiorophenyr)ethylJ-3-raethyl-7-(2-raethy!-5-^ 
amhK>cyc!ohexy))aminojxani:hine 

(358) 142-(2-bromophenyl)ethyi]-3-methyl-7-(2-methyl-541uoroben2yl)-8-^ 
amincK^'dohexyl)amino]xanthine 

(359) l-[2K2-^anopheny!)ethylj-3-me%l-7-<2-me%l-5-fluorobenzyl)-8-t(2- 
aminocycIohexyl)ami nojxanthi ne 

(360) l-[2-(2-methoxypheny!)ethylJ-3-metjhyl-7-(2-methyl-5-fluoroben2yl)-8-[(2- 

aminocyc!ohexyl)amino]xanthine 

(36 1 ) 1 - i2-( 3 -fl uoroph eiiyl)ethy I j-3-methy l-7-( 2-metliyi-5-fluarol)enzy 1 )-8-|;(2- 

a.ro mocy cl ohexy 1 )ani i n ojxan th i n e 

(362) l-[2-(3-chlorophitEyl)ethyl]-3-mcthyl-7<2-methyi-5-fluoroben2yl)-8-[(2- 

aminocycIohexyl)amino]xaiithine 

(3 63 ) 1 -[2-(3 -brom opbeny 1 )ethyl] -3 -niethy!-7-(2-methy l-5-f!uorobenzyl)-8-[(2- 
aminocycl ohexyl )mm nojxanthi ne 

(364) l-[2-(3H^yanopheriyI)ethyl]-3-metbyl-7-{2-metbyl-541uor(*enzyl)-^ 
aminocyclohexyl)amino]xantbine 

(365) 1-[2-(3-methoxyphenyl)ethyl]-3-methyl-7-(2-methyl-5-f!uorobenzyl>8-[(2- 

aminocyclohexyl)amino]xayntJbine 

(366) l-[2-(phenyl)-2-oxoethyl3-3-methyl-7-(2-methyl-5-fluorobenzy1)-8-[(2- 
antincw^'clohexyl)aiTiino]xanthine 

(367) 142K2-fluorophenyl)-2-oxoelJiyl]-3-methyl-7-(2-me%l-54luon)ben2yl)-8- 
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[(2-aminQcyclohexyl)amino]xanthine 

(368) 1 42-(2-ch!oropheny!)-2-oxo^^^ 
aminocy c! ohexy l)ara ill o jxan thi 0 e 

(369) l42''(2-43rom0phenyi)«2''OxoethylJ-3-m0thyl-7-(2-m 

aminocyciohexyl)aiiii?io]xanthine 

(370) 142<2^cyanophenyI)''2"OXDethy!]-^3-m«%l-7-(2-^met^^^^ 
am i nocy dohexy I )ami nojxanthi ne 

(3 7 1 ) 1 -[2-(2-jriethoxyphenyi)-2-oxoethy{]-3-melh^^ 
[(2-aminocy dohexy l)ammo]xanthme 

(372) l-[2-(341uorophenyl)-2-oxoethyl]-3-methy!-7K2-me% 
aminocyciohexyl)aniino]xanthine 

(373) ^[2-(3<h{orophenyl)-2-oxoethyi]-3-'methyK7<^^^ 
aminocyciohe>cyl)amino]xanthine 

(374) 142"(3-bramophenyl)-2-axoethyl]-3-me%l*7-(2-^ 
ami nocy clohexy l)ami no]xanthi ne 

(375) l-[2-(3-cyaTiophenyI)-2-oxoetliyl]-3-rnethy 
aminocyck>hexyl)amino]xantliiiie 

(376) 142-(3-methoxyphenyl)-2-axoe%l]-3-me^^ 
[(2-ami nocy cl oh exy l)ami nojxant Sii ne 

(377) l-(methoxycarbo^wlmethyl)-3-meihyl-7-( 
aminocyclohexyl)amino]xaii thine 

(378) l<eth€^ycarbonylmethyl)-3-methyi-7-(2-cMcnx^ 
ami mxydohexy1)amino]xanthine 

(379) l-methyi-3-(methoxycarbonyimethyl)-7-(2-meth^^ 
aminocydohexyl)amino]xanthine 

(380) l-me%l-3-(etiioxycarbotiylniediyl)-7<^^^^ 
aminocyc! ohexy 1 )am i ii o]xanthi ii e 

(38 1 ) 1 -(3-phenyi propy l)-3-JT.iethyl-7-(2-methy 1^ 
ammocydoliexyl)aiiiino]xanthine 
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(382) l-(2-hydroxyethyl>3-methyl-7-(2-methyl-5-fluorobenzy!)-8-[(2- 

am i nocy cl ohexyl )amin[0]xanthme 

(3S3) l-(2-methoxyethyt)-3-methyl-7-(2-niettiyl-5-fluofd?eiuyi)-8-[(2- 

aminocydohexy])amino]xanthine 

(384) 142-(di^netbylarnino)e^hyl]-3^IleihyI-7-(2-me% 

aoi i nocy cl ohexy 1 )ani i no]x anthi ne 

(385) l-|2-{2,4,64rimethylpheiwl)ethy!j-3-methyl-7-(2-^^^^ 
amhK>cyc!ohexyl)aitunoJxatTi;hine 

(386) l-[2-(2,4-dichiorophenyl)ethyl]-3-methyl-7-(2-methyl-5-fluorobenzy])-8-[(2- 
amincK^'dohexyl)amino]xanthine 

(387) l-(2-thiophen-2-yl)-3-methy{-7-(2-methy{-5-tluorobenzyl)-8-[(2- 
aminocycIohexyl)ami nojxanthi ne 

(388) 1 -(2-thiophen-3-yl>3-methyl -7-(2-methyl -S-fluorobenzy l)-8-[(2- 

aminocy ciohexyl)am i no]xanthi ne 

(389) 142H4-tert4>utylpiieiiyl)ethylj-3-methyl-7-(2-methyi^ 

aBhK>cyclohexyl)aniino]xanthine 

(390) l-[2-(2-fluorophenyl)efhyl]-3-methyl-7-(2-methyi-5-flu^^^ 

aiiiinocycIohexyl)amino]xaiithine 

(391) 1 -[2-(2-methyl phenyl )ethyi]-3 -niethy!-7-(2-niethyl-5-fluof obenzyl)-8-|<2- 
aminocy clohexyl )mm nojxanthi ne 

(392) l-[2-(3-met%lphenyl)ethyI]-3-methy!-7-(2-methyl-5-^^ 
aminocyclohexyl)amitno]xantbine 

(393) 1 -[2-( 1 -naphthyl)etby!]-3-methyl-7-(2-methyl-5-fluorobenzyl>8-[(2- 

aminocyclohexyl)amino]xantbine 

(394) l-[2-(2-napbthy1)ethyi]-3-methyi-7-(2-metbyl-5-fluorobenzyl)-8-[(2- 

amincw^'clobexyl)amitio]xanthine 

(395) l-(4-pheny!bi%l)-3-methyl-7-(2-methyl-5-fluord)en2yl)-8-[(2- 

aminocy clohexyl )ami iiojsanthi ne 

(396) l-[2<34ritluorometbyiphenyi)ethylj-3-metliyl-7-(2-meUiy}-5-fluorobenz>'i)-8- 
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[(2-aminQcyclohexyl)amino|xanthine 

(397) 142-(pyridin-^2^yl)ethy1]-^3-me%l-7 
aminocyc! ohexy 1 )am i n o jxanthi o e 

(398) 1 42''(pyrro^ 1 ^yl)ethy l]--3^methyl-7-<2-Tneihyi-5-fl 
aminocyclohexyl)aiTMfio]xanthi?ie 

(399) 142'-([l,23]triazoi'-!''yl)ethyl]-^3-m«%i-7-^^ 
aminocydohexyl)amino]xanthine 

(400) 142-(pyridifi-4-yl)ethylJ-3-methyl-7-(2^-^^ 
aminocyclohexyl)amino]xanthine 

(40 1 ) l-(3-butei> I -■yl)--3-methy!-7<2-niethyl-5-fluorobenzy!)-^ 
aminocyciohexyl)aniino]xanthine 

(402) ^(4-'pentin-1-yi)-'3--methyi-7<2"methyl 
aminocyciohe>cyl)amino]xanthine 

(403) 142"(4"metlwlthiazol4-yl)ethyl]-3--me%!-7-^^ 
ami nocy clohexy 1 )mm nojxanthi ne 

(404) l-[2-(3-bronmphenyl)ethyi3-3-m«rthy{-7-(2-methyl-541uorobe« 
aminocyck>hexyl)aniiiio]xanthiiie 

(405) l-[243"CWorophenyl)ethyl]-3-me%l-7-(2-me% 
aminocy c! ohexy l)ani iii o]xanthiii e 

(406) l-((E)-2-phenylvinyi)-3-rneihyl-7-(2-meil^^^ 
aminocy cl ohexy 1 )amino]xaii thine 

(407) 142<2-chlorophenyI)ethyl]-3-metbyl-7-(2-^^ 
ami mxydohexy1)amino]xanthine 

(408) 142<24rifluoromethyiphenyl)ethyi]-3-'me% 
aminocyciohexyl)amino]xanthine 

(409) l-[2-(243romophenyl)ethy!]-3-methy!-7 
aminocyc! ohexy l)ani iii o]xanthiii e 

(410) 142-(3-fluor0phenyl)ethyl]-3-methyl-7-<2-meihyi-5-fl 
ammocyclohexyl)aiiiino]xanthine 
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(411) l*[2<3-nitrophmyl)ethyi3-3-methyl-7<^ 
am i nocy clohexy] )aiTiitiio]x anthine 

(4 1 2) 1 42-(4-methyl phenyl )ethy!3-3 
aminocy ciohex yl )ami nojxanthi ne 

(413) 142-(44iydmxypheriyl)etlw}3-3-methyl-7-(2-m 
aminocycIohexyl)aniiiio]xanthine 

(414) 1-{2K3-hydmxypheny!)etiiyl3-3-me% 
ammoGyclohexyl)attiino]xaii thine 

(4 1 5) 1 -[(metlioxycai'bonyl)methyr]-3-methyl-7-(2^iieth^^^ 
aminocydohexyl)a3iiiino]xanthine 

(416) l-[2-(inethoxycarbonyl)ethy!3-3-methyl-7-(2-nieth^^ 
aminocy dohexyl)ami nojxanthi ne 

(417) l-phenyi-3-methyl-7-(2-methyi-5-fluorobeii2yl)-84(2- 

aminocy clohexy l)aniino]xanthine 

(418) l42-(3,5-difleorophenyl)ethy!3-3-itiethyl-7--(^^ 

ammoGyclohexyi)aniino]xaiithine 

(419) l-[2-(2,6-diflyoropheByl)ethyi3-3-methyi-7-(2-methyl-5-fiuoro^ 

aminocy ciohexyl)am!fio]xanthifTie 

(420) l-[2-(thk^phen-3-yl)"2-oxoethyl3-3-methyl-7-( 
am i nocy cl ohexyl)ami nojxanthi ne 

(421) 142-(3-cyanomethoxyphenyl)-2-oxoethyl3-3-m(^^^^^ 
tluorobeiizyI)-8-[(2-aminocyc!ohexy!)amino]xa3it^^^ 

(422) ]-[2-(34>enzyk>xyphenyl)-2-oxoethyl3-3-methyl-7--(2-m 
[(2"aTmnocyciohexyi)amino]xanthine 

(423) l-[2-(3«phenylsulfonyloxyphenyi)-2<>xoethylj-3-methyl-7-^^^^^ 

fluorobenzy I)-8 4(2-^^1^^^'^ ^^^y ^^o^^^ 

(424) l-[2~(34ydroxypliexiyl)-2H>xoethy13-3-niethyl-7-^^^ 
aminocy dohexyl)ami no jxanthi ne 
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(425) l*[2<3,5-dametlioxyphenyi)ethyl]-3-me^^ 

am inocy clohexy1)am!no]xaiithifie 

(426) l-[3~(inethoxycarboriyl)propyl3-3-^^^ 
aminocy clohexyl )ami nojxanthi ne 

(427) 1-{2-[4-(etiioxycarb0nyl)phe?iyI]ethyl}-3-m 
[(2-aminocyclohexyl)amino]xatitlijne 

(428) 1 -(pheny I sul faoy S methy 1 )-3 -methy i - 7-(2-methy \ -5 -fl uoroberizy ! )-8-i(2- 
ammoGyclohexyl)aoiino]xaii thine 

(429) l-(phenylsulfinylmethyl)-3-methyl-7<2-methyl-5-fi 
aminocydohexyl)a3iiiino]xanthine 

(430) l-(2-methoxycariwnyi-2-propen-l-yl)-3-met!iyi-7-^^^ 
[(2-aminocyclohexyl)aiT^mo]xan thine 

(431) l-[(pyridin-2-yl)methyl]-3-methyi-7K2-met^^^ 

amlnocyc!ohexyl)aniino]xanthine 

(432) ]-i2K3ii^henyloxy-phenyi)-2H7xo-ethylj-3-meth 
[(2-arn i n ocy cloh exyi)aTni no Jxanthi ne 

(433) 142-(3-ammo-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-m^ 

aminocydohexyl)am!fio]xanthifTie 

(434) 1 -(2~ (3-[bis(methanesultony l)-ammo]-phej\ ) -2-oxo-ethy})-3-methyi-7-(2- 
niethyl-5-tluorobenzyl)-8-[(2-aminocyclohe 

(435) l-[2-(2-bromo-5-dimethylamino-phenyl)-2-oxo-ethyl^ 
tluorobeiizyI)-8-[(2-aminocyc!ohexy!)amino]xa3i^^^^ 

(436) ]-[2-(3-nitroi^henyi)-2-oxo-ethy!]-3-me% 
amiRocyclohexyl)anuno]xaiithine 

(437) l-[2-(3-iTiethoxycarbonylamino-phenyl)-2-oxo-ethyl]-3-methy^ 
fluorobenzy!)-84(2-^^^^^J^<^<^y<^^<>l^^?^y0^ii^^in^^^ 
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(438) l*[2-(3-acetyiamirK>plTetiyl>2<>xo<^^^^ 
8-[{2"aniinocycloheKyl)amino]xamliin 

{43 9) 1 -[2-(3 - { i (et hoxy carboiiy I ami no)carbony 1 Jam iiio) -pheny I )-2-ox o-ethy! ] -3 - 
methyl-7-(2-metliyi-5-fluorobenzyl)-8-[(2-ami 

(440) l~[2-(3-cyano?nethylamiiio-phenyl)-2-ox0-etliyl]-3-met^ 
f]uorobenzyl)-8-[(2-am!itocyc!oliexy!)amino]xm^^^ 

(441) 1-{(tMaml-2-yl)raethyi]-3-me 
ammoGyclohexyl)aniino]xaii thine 

(442) l-[(isoquinoiin-i-yl)methyl]-3-meti^^^ 
aminocydohexyl)a3iiiino]xanthine 

(443) l-[(isoqumoHn-4-yi)methyl3-3-metiiy1-7-{2-meth 
aminocy ciohexyl )ami nojxanthi ne 

(444) l-[(beimif[d]isoisthiazol-3-yi)methyi]-3-meth^^ 
[(2-aminocyclohexyl)ami nojxantlij ne 

(445) 1 -{{benzo[ d j i soxazol -3 -y 1 )methy!]-3 -methy ! -7-(2-methy 1 -5 41 uorobenzy l)-8-{( 2- 
am inocy cl ohexy 1 )ani i n ojxaiith i n e 

(446) 14(pyridin-3-yl)methyl]-3-methyl-7<2-me^^ 
aminocy dohexyl)am!no]xanthifTie 

(447) l-[(pyridin-4-yl)metltyi]-3-methyi-7-(2-m 
am i nocy ciohexyl )mm nojxanthi ne 

(448) 14(isoxazol'3-yl)methyl]-3-methyl-7-(2-me%^ 
aminocyc!ohexyl)amiiio]xanthine 

(449) ]-[(l-naphthy!)niethyl>3-methyl-7-^(2^^^ 
amiROGyclohexyl)anuno]xaiithine 

(450) l-[(aminocarbonyl)methyl]-3-methyi-7-(2-methyi-5-fluorobenzyi)-8- 

amittocydohexyl)ajTiino]xanthine 

(451) l-[2<3-inethanesu!fonyiamino-pheny!) 
fluorobenzyI)-8-[(2-aminocyclohexyl)aTmnojxM^^ 
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(452) l*[2<2-nitro-phenYi)-2-oxo-ethyl]-3-meth^ 

amiiioc3^cIohexyI)amino]xanthi 

{453) l-[2-(2-amino-phenyl)-2-oxo-ethy 

ami nocy ciohexyl )aTni nojxanthi ne 

(454) l-[2"{3-[(metiiyiaiYiino)thi0carbonylaoTino]-^^^ 
methyl-5-iluorobenzyl)-8-[(2-aminocyclohexyl)am 

(455) 1-i2-(2-acety!amirio-pIienyi)-2-oxo-ethyl]~3^-^ 
8-[(2''aTninocyckiiiexyl)air.riTio]xa^m^^^^ 

(456) 146-methyl-piridin-2-yl)methyl]-3-m<^hyl-7-(^^ 
aminocydohexyl)a3iiiino]xanthine 

(45 7) 1 4(1 -inethy !-lH4ndazol -3-yl)met!iyi3-3-niethy!-7<2-methyl-54luo^^^^^^ 
[(2-aminocyclohexyl)aiT^mo]xan thine 

(458) l-(2-{3«[(metlioxycarobnyl)methylamino]-phenyi^ 

metbyl-5-fluoix>benzy])-84(2-aminocyclohexyl)am 

(459) l-cyanoxnethy1-3"niethyl-7K2Htiethyl-541uorobenzy^^ 
ammoGyclohexyl)aniino]xaiithine 

(460) l-[2-(2-hydmxy-ptenyl)-2-0xo-ethylj^^ 
[(2-aminocyclohe^yl)aoiino]xaiithine 

(461) l-[2~(2-methanesu!fonyl-phexiyl)-2-oxO"ethyl]-3-met^^^^^^^ 
fluorobenzyI)-8-[(2-aminocyclohexy!)arnino]xanthine 

(462) 142-{24(metlioxycaTobnyl)methoxy]-phenyi}-^ 
m€thyl-5-fiuorobenzyl)-84.(2-aminocyclohexyl)ami 

(463) ]-[2-(2-cyanomethoxy-phenyi)-2-oxo-ethy!]-^^ 
tluorobenzyl)-8"[(2-aminocyclohexyl)amino]xant^^^^ 

(464) l«(2-{3-[(iTiethyiaminoca!i>Oiiyl)iTiethoxy]-phen^^ 
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(2-methy 1 -5-fluorobenzy l)-8-[(2-aiiunocy cl oK 

(465) l-(2-{34(aniinocarbooyl)oiethoxy 
5-f1uorobenzyl)-8-i(2-aminocyclohe^{y 

(466) 1 -(2-{3 -[(dimethyiarninocarbonyl)amino]-plieiiyl ) ''2-oxo-ethyl)-3-methy]''7-(2- 
methyl -5-fluorobenzyl)-8-[(2-aiiii 

(467) l-(4-axo-4H-chromen-3-yi)-3-methyl-7-(2-meth^^ 
am i nocy dohex y I )ami nojxanthi ne 

(468) 14(3-methyl-pyndin-^-yl)methyi 
aminocyclohexyl)amino]xanthine 

(469) l-[(5-methy!-pyridin-2-y!)methyl]-3-methyl-7H^^ 
aminocyciohexyl)aniino]xanthine 

(470) l-[(4-methyi-pyridin-2-yi)methyr]-3-Tnel^^^ 
aminocyciohexyl)amino]xanthine 

(471) 14(quinoline-4-yl)methyl]-3-methyi*7-(2-me%^ 
ami nocy clohexy I )ami no jxanthi ne 

(472) l-[(quirmline-8-yl)meihyl]-3-metl3y!-7 
aminocyck>hexyl)aniiiio]xanthiiie 

(473) l-[(5-nitro-isoquinoIine-l-y!)metbyi]-3-m^ 
[(2-ami nocy cl oh exy l)ami nojxant Sii ne 

(474) 1 -[(2-oxo- 1 ,2-dihydro-quiiToHne-4-yI)me%l]-3-metbyl-7-( 
fl uorobeiizy l)-8- [(2-'ami nocy clohexy l)ami nolxamhi ne 

(475) 1 4(5-amino*i$oquinoUne* 1 -yl)methy i] -3 -ni ethy 7 K2-ni ethy 1 -5-fiuorobenzy 
[(2-aminocyclohexyl)amino3xaiitbine 

(476) l-[2-(3-aminosuifonyl-phenyl)-2-oxo-ethyl]-3-i^^^ 
fluorobenzyi)-8-[(2-aiTiinocyciohexyl)amino]xanthin 

(477) l-(2-phenoxy-ethyl)-3-methyl-7H7-methyl-54luoroben 
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aminocy c!ohexyl)ami nojxanthi ne 

(478) 1 -carboxy methyi-3 -m ethyl 2-niethyi-5-fluorobenzy !)*8-[(2- 
am iBocy c! ohexy 1 )am i ri o jxan thi n e 

(479) 1 "(3 "Ca A)ox y-propy i)-3 -methy ! -7-(2-methy 1 -5 41 uorobenzy 1 >S-[(2- 

aminocyclohexyl)aiiii?io]xanthifie 

(480) 142<4-carboxy-phenyl)ethyl]-3-methyl-7-(2H[net^^^ 
aminocydohexyl)amino]xanthine 

(48 1 ) 1 -^(a^phenyi^e^l )^3^methyl''7''(2^rneih 
aminocyclohexyl)amino]xanthine 

(482) l-[2-(3*amino-pheny!)e%l]-3-methyl-7-{2-methy!-5-fl^^^ 
aminocyciohexyl)aniino]xanthine 

(483) ^[2-(pyrrolidin-^yl)etliyl]-3-methyi-7-^(2-methyi-^ 
aminocyciohexyl)amino]xanthine 

(484) 1 42"(piperjdio^ } ^yl)ethy l]^3-me%l-7K2--methy!-5-fluorobenzyl)-8--[(2- 

ami nocy ciohexy l)ami nojxanthi ne 

(485) l-[2-(morphoIin-4-yI)ethylJ-3-methyl-7-(2-^^^^^^^ 
aminocy cl ohexyl)anii nojxanthi iw 

(486) l-[24piperaz!n-!-yl)ethyl]-^3-methyI-7-^^^ 
aminocy c! ohexy l)am ill o]xanthiii e 

(48?) l-[2-(4-meihyi-pipemzin-l-yl)ethyI]-3-mei^^^^ 
aminocyclohexyl)amino]xaii thine 

(488) l<3-hydroxypropyl)-3-niethyl-7-(2-methy!*5-flu<^ 
ami mxydohexy1)amino]xanthine 

(489) l-(3"?nellHixypropyi)-3-methyi-7-(2-methyl-5-^^^ 
aminocyciohexyl)amino]xanthine 

(490) l<?-ethoxypropyl)-3-methyl-7-(2-me% 
aminocyc! ohexy l)am in o]xanthi ii e 

(49 1 ) 1 -[3-(dimethy 1 anuTK>)propy l]-3-methyl-7 
ammocycloliexyl)aiiiino]xanthine 
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(492) l*[3<pyrrolidin-l-yi)propyl]-3-m 

aniinocyclohexy1)am!fio]xanth!ne 

(493) 143-(morphoIin-4-yI)propy!]-3-metliy:U7-(2^^^ 
am i nocy dohexyl)ami nojxanthi ne 

(494) l-[3-(pipemzi?i-l-yi)pmpylJ-3-meUiyl-7-(2-^^^ 
aminocycIohexyl)aniiuo]xanthiiie 

(495) 1 -{3 -{4-niethyl-piperazin- 1 -y 1 )pr0py!]-3 -met hy ! -7-(2-methy 1 -5 uorobenzy 1 )-8- 
[(2-aTninocydohexyi)aininoJxanthine 

(496) l-(pynx>lidm-l-yl<aTtonylmeUwi)-3~methyl-7-(2-m^ 
aminocydohexyl)a3iiiino]xanthine 

(497) 1 -(pi peridin-1 «y l-carbony ! methyl)-3-methy !-7-(2-methy !-5-fluoroben^^^ 
aminocy dohexyl)ami nojxanthi ne 

(498) l-(morphoiin«4-yl-carbonylmethyi)-3-methyl-7-(2-methyl-5-fIu 

aminocy c!ohexyl)amieo]xanthine 

(499) ]-i2K341uoro-4-hydroxy-phenyl)-ethyli 
[(2-arn i n ocy doh exyi)am i nojxanthi ne 

(500) 142-(4-iiiethoxy-plienyl)"ethyl]-3-methyl-7-(2-m 

aminocydohexyl)am!fio]xaiithifiie 

(50 1 ) 1 -[2~(4-ethoxy-pheny I )-ethyl J-3 -methy ! -7-(2'-methy 1 -5 ~fluorobenzyl)-8-[(2- 
ami nocy dohexyl nojxanthi ne 

(502) 1-C2-{44(caTb0xymethyl)oxy]-phenyl}-eth^^^ 
tluorobeiizyI)-8-[(2-aminocydohexy!)amino]xa3it^^^ 

(503) ]-[2-(24luoro-54iydroxy-phenyl)-€thyl]-3-methyi-7<2-met^^ 
[(2"aTmnocydohexyi)amino]xanthine 

(504) l-[2-(3-methoxy-pheny[)-ethyl]-3-methyl-7-(2-methyl^ 
aminocydohexyl)amino]xanthine 

(505) l-{243-(carboxymethy!oxy)-phenyl]-e%^^ 
fluorobenzyI)-8-[(2-anMnocyciohexyi)armn 

(506) 1 -(2- { 3 - [(ethoxy oarbonyl )methy I oxy j-pheny i ) -ethy 1 )-3 -methy 1 -7-(2-methy I - 
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5-fluorobmzyl>8-[(2*aminocyclohexyi)amin^^^ 

(507) 1 42-{2-hydroxy-phenyl)-ethyl]-3 
am iBocy c! ohexy 1 )ara i n ojxan thi e 

(508) l-[2-(2-raethoxy-phenyl)-ethyl]-3-Tn€fthyl-7-(2-^ 
aiYynocyclohexyl)aiiiiJio]xanthi?ie 

(509) l-(2-[2Kcarboxymethy!0Ky)-piienyl]-et^^ 
fliiofobenzyi)-8-[(2~anMiiocydohexyi)ami 

(5 1 0) 1 -(2-{ 2-[(methoxycarbonyl)meliiy loxy J-phenyl I -e^^ 
fluorobenzyl)-8-[(2-aiTiinocyciohexyl)amino]xanthine 

(5 1 1 ) l-[2<4*hydroxymethy!-phejiyl)-ethy!]-3-methy!-7<2^ 
[(2-ami nocydobexyl)ami nojxanthi ne 

(5 12) ^{244<raethoxycaj1>onyl)--phenyl j^ethyl ) -3--methyi-7<2"methy 1-5- 
fluorobenzyl)-8-[(2-aminocyclohexyl)amino]xanthi 

(513) l-(2-[4Kcarbaxymethyl)-pheny!>e% 
8-|(2"ammocyclohexyl)aniino]xanthiiie 

(5 1 4) 1 -(2-{4-[(methoxycarboiwl)jTiethyi]-phenyl }-ethyl)-'3-meihyl-7-(2''meihyl-5-' 
flitoroben2yI)-8-[(2»am!nocycl0hexyl)aiT!ino]xanA 

(515) l-{244-(2<arb0Ky-ethyI)-phenyl]-e%^ 
8~[(2-aminocy c 1 ohexy 1 )ammo]xanthiiie 

(5 16) 1 -(2-{4-[2-(methaxy caitonyl)-ethyi]-pheny 1 ] -ethyi)''3-meLhyl-7-(2-methy 1 -5- 
fl liorobeiizy l)-8- [(2-'ami nocy clohexy I)ami nojxamhi m 

(5 1 7) 1 42<3 -methyl -pheny!)-ethy!]-3-methyl-^ 
ami mxydohexy1)amino]xanthine 

(5 1 8) 1 42<3-carboxy"phenyl)-et:hyi j-3-'methyi-^7-(2-'methy 1 
aminocyciohexyl)amino]xanthine 

(5 19) l-{243<ethoxycarbonyl)-phenyl]-ethy! } -3-nie%l- 
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(520) 1 -{243-(carboxymethyI)-ph^^^^^ 
8~[(2-ami nocy cl ohexy I )aminoixaBthine 

(521) 1-(2-{3-[(methoxycarbonyl)meihyi]-ph 

fl oorobeiizy i )-8- [(2-'ami nocy ci ohexy i )ami nojxanthi m 

(522) l-(2-[3-(2-carboxy-ethyi)-plienyl]-ethyl)-3-meth^ 
8-|{2-animocyclohexyl)aniino]xanthm 

(523) l-(2-{342-(methoxyGaibonyi)-e% 
fluorobenzyl)-8-[(2-aiTiinocyciohexyl)amino]xanthine 

(524) l-[2<2--nie%l-pheny!)-ethy!]-3-methyl*7-(2-m^ 
aminocyciohexyl)aniino]xanthine 

(525) l-[2-(2-caiboxy-phenyi)-ethylj-3-methyl-7-(2-methyl-5-n 
aminocyciohexyl)amino]xanthine 

(526) l-(242Kmetli0Kycarbonyl)-phenyi]-et^^^^^ 
fluorobenzyl)-8-[(2-amiiiocydohexy1)amino]xantW 

(527) 142^(4«fluoro-'phenyl)-'etbylJ-'3-^m^hyl-7-'(2"m^hyl-^ 
aminocyck>hexyl)aniino]xanthiiie 

(528) 14244"CWoro-phenyl)-etIiyi]-3--methyI-7-(2^ 
aminocyc! ohexy l)am ill o]xanthiii e 

(529) l-[2-(44iromo-phenyi)-eihylJ-3-JTiethyl-7^ 
ami nocy cl ohexy 1 )amino]xaii thine 

(530) 142-(4-cyano-phenyl)-ethy!]-3-methyi-7<2-methyl-^ 
ami mxydohexy1)amino]xanthine 

(531) l-[2-(44rifluoromethoxy"phenyi)-ethylj-3-methyl-7-^^ 
[(2-aminocyclohexyl)amino]xanthine 

(532) l-[2-(4-methylsu!tkiyl-phenyl)-e%!]-3-me%^ 
[(2-ami nocy cl oh exy l)am i nojxanthi ne 

(533) l«[2-(4*methyisulfinyi«phenyl)-et^^^^^ 
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8-|(2-miunocyclohexyl)amino]xanthi?^ 

(534) l-[244-methylsu!fonyl-phen^^^ 
[(2-ami nocy cl oh exy l)am i nojxant hi ne 

(535) l-[2-(4-trifluoro.niethyi-pheny0^^ 
[(2"anii!K>cycl ohexyl )amino]xaiitiiine 

(536) 142<4-amino-phenyl)-ethyl]-3-methyl-7-(2-m 
am i oocy ciohex y I )ami nojxanthi ne 

(53 7) 1 -(2- { 4-[(methy I carbony 1 )amino] -phenyl ) "elhy l)-3 -metliy I -7-(2-'methy I -5 - 
fluorobenzyl)-8-[(2-ait^inocyclohexyl)amino]xanthine 

(538) lK2-{44.(methyisu!tbny!)amino]-phenyl}-ethyl)-3-m 
fluorobenzyi)-8-t(2-aminocyc!ohexy!)aimno|xanthi 

(539) l-{244-(ajRunocaTbonyi)-phenyl]-ethyij-3-m 
8-[(2-aminocyclohexyl)amino]xanthine 

(540) i-(244Kmetlwlaminocarbonyl>-phe 
fluorobenzyl)-8-[(2-amiiiocyc!ohexyi)amino]xanthine 

(541) l-(2-[4-(dimethyiajTrirmcarbonyl)4>henyI^ 
fliK>robenzyI)-8-[(2-am!riocyck>hexyl)aiT!ino] 

(542) 1-{244-(aminosylfonyl)-phenyl>ethy!j-3-^ 
[(2-ami nocy cl oh exy l)ami nojxantiii ne 

(543) l-(2-[4-(rneihylamiiia$ul{bnyI)-pheii^ 

fl uorobeiizy l)-8- [(2-'ami nocyclohexy I)ami nojxamhi m 

(544) l-(2-[4Kdimethy!ammosulfonyl)-phen^^^^ 
fluorobeiizyi)-8-[{2-aminocydohexy!)amiiiolxanthiiie 

(545) l-[3-(ethoxycarbonyi)-propyl]-3-rnethyi-7-(2-met^^^^ 
aminocyciohexyl)amino]xanthine 

(546) l-[2-(3,4-dimethy!-phenyl)-ethy!]-3-m^^ 
anux^ocyc! ohexy 1 )am in o]xanthiii e 

(547) l-[2-(2-fluoro-5-chioro-phenyi)-et^^^^ 
[(2-aminocyclohexyl)aminoJxaiitliine 
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(548) l*[2<3,5-damethoxy-phenyl>ethyl]-3-ni^^^^^ 

ami nocyclohexy1)am!no]xaiithine 

(549) 142-(naphthaleiie-2-y!)-ethyl3-3-methy 
ami nocy dohexyl)aTni nojxanthi ne 

(550) 142"(pyridin-3-yl)-ethyl]-3-meUiyl-7-(2-^^^ 
aminocycIohexyl)aniiiio]xanthine 

(551) 144-phenyi-butyi]-'3--rnethyl-7-C2-niethyl- 
ammoGyclohexyl)attiino]xaii thine 

(552) l-(2-phenyIsulfa3iyl-ethy!)-3-methyl-7-(2-^^ 
aminocydohexyl)a3iiiino]xanthine 

(553) l-(2-pheny!su1fn)yl-ethyi)-3-methy!-7«(2-methy1-541uoroben^ 
aminocy ciohexyl )ami nojxanthi ne 

(554) l-(2-phtmylsuifonyl-ethyl)-3-metliyi-7-(2-me^^^^ 

aminocyc!ohexyl)aniino]xanthine 

(555) 1-i2-(341uoro-piienyl)-2H>xo-ethy!j-3-me^^^ 
ammoGyclohexyl)aniino]xaiithine 

(556) 142-(3-chloro-pheiiyl)-2-oxo-ethyij-3-methyl-^ 

aminocy ciohexyl )am!fio]xanthifie 

(55 7) 1 -[2~(3 -bram o-pheny ! )"2-oxo-e thy 1 J-3 -methy ! -7-(2-methy 1 -5 -fluorobenzy I )-8-[(2- 
am i nocy ciohexyl )am5 nojxanthi ne 

(558) 142-(3-mediyl-phenyi)-2-oxo-ethylj-3-me&^ 
aminocyc!ohexyI)aniino]xanthine 

(559) ]-[2^3-trifiuofomethy!-plienyl)-2H>xo-ethy1J 
tluorobenzyl)-8"[(2-aminocyclohexyl)amino3xant^^^^ 

(560) l-[2-(2«methyl-phenyi)-2-oxo-ethyl]-3-methyi-7K^^ 
amittocydohexyI)amino]xanthine 

(561) l-[2~(3-dit1uoromethoxy-phenyl)-2H^xo-ethyn-3-^^ 
fluorobenzyI)-8-[(2-aminocyciohexyi)araino]xanthin 

(562) l-[2-(34rifluor0methoxy-phenyl)-2-oxo-ethyl3-3 
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fliK>robenz>4)-8-[(2*ani!iiocyck^^ 

(563) 142-{3-etlioxy-phenYl)-2-oxo-ethy!]-3-^^ 
am inocyci ohexy 1 )am i n o jxan thi Ji e 

(564) 1-[2-(34s0propyloxy-pbenyl)-2-oxo-ethyI]-3-mel^^^ 
fl uorobeiizy i )-8- [(2-'ami nocy ci ohexy i )ami iiojxanthi m 

(565) l-[2-(3-cydopmpyloxy-phenyl)-2-axo-ethyl]-3-m^ 
flimfobenzyI)-8-[(2~anMiiocydohexyi)am^^ 

(566) l-[2-(3-cyclopenty{oxy4>henyl)-2K^^^ 
fluorobenzyl)-8-[(2-aiTiinocyciohexyl)amino]xanthine 

(567) l-[2-(3*cydopropylmethoxy-phenyl)*2-oxo-ethy!]-3-met^^^^ 
fluorobenzyi)-8-t(2-aminocyc!ohexy!)aimno|xantM 

(568) ^{243<2,2,24rit1uoroethoxy>'phenyl]-2^oxo-ethyl}^3-m^e 
fluorobenzyl)-8-[(2-aminocyclohexyl)amino]xanthi 

(569) 142<4-liydimy-phenyI)-2-oxo-^hyl]*3-meth^^ 
i(2'aminocycl ohexy 1 )amino]xantiiine 

(570) l-(2-[3-(methylcarbonyiamirm)-pheny 
flxiorobenzy i)-8- [(2-aiBinocy ciohexy l)am 

(571) l-{2~[3-(aminocariiony!anux^o)-phenyi^ 
fluorobenzyI)-8-[(2-aminocyc!ohexyi)araino]xanthine 

(572) l-{2-[3-(methylaminocarbonyiamino)-pheny 
m€thyl-5-fiuorobenzyl)-84.(2-aminocyclohexyl)ami 
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(573) l-(243Kdi^^^<^Ay5<^^^^^it^ocarb 

metlwl-5"fluorobenzyl)-S-[(2-aminocycio 

{574) 1 -( 2~[3-(methy 1 su!fonylaTnmo)-ph^^ ) -3-inethyi-7-(2-methy 1-5- 

fliJoroberizyi)-8-[(2-aminocyciohexyi)arm 

(575) 1 - { 2~[3 -(arninosy lfonyl)-pheiiy l]~2-oxo-'ethy! } -3 -methy l-7-(2-methy 1-5- 
f]uorobenzyl)-8-[(2-am!itocyc!cs1iexy!)amino]xa^^^^^ 

(576) 1 - { 2-1 3 -(methyl ami nosulfon y I )-pheny \ ]-2-oxo-et hy I } -3 -methyl -7-(2-m ethyl -5 « 
tl y oroberizy } )-8- [(2-aJwi nocy cl ohex^i ) 

(577) l-(243-(dimethylaminosulfonyl)-ph 
fluorobenzyl)-84(2-aminocydohexy!)amino]xanthine 

(578) l-[2-(3-^thyi)yl-phei)yl>-2-oxo-ethyi]-3-methyl-7K^^ 
[(2-aminocyclohexyl)aiT^mo]xan thine 

(579) l-[2-(3-cyano-phenyl)-2-oxo-€thyi]-3-methyl-7-(2-meth^^^ 

amlnocyc!ohexyl)aniino]xanthiue 

(580) ]-{243-(aminocarboiiyi)-pheny1]-2-oxo-ethyl} 
fl uoroberizy I [(2-311^ nocy d ohexy I )ami nojxani hi ne 

(58 i ) 1 - ( 2-'[3-(iTi et hy lam i n ocarbony l)~pheny I ] -2-oxo-ethy I ) -3 -methyl -7-(2-'metliy I -5- 
flyorobenzyi)-8-f(2-aminocyclahexyl)amiiio]xantIiine 

(582) 1 -{ 2~[3-(dimethy Sammocarbonyl)-phexiyl]-2-^^^^^ ) -3~methyl-7-(2-methyl-5- 
fluorobenzyI)-8-[(2-aminocyclohexyl)amino]xantW 

(583) 1 - { 2-[3 -(methyl sul fany i )-pheny 1 ]-2-oxo-ethyl ) -3 -methyl -7-(2-'methy 1 -5- 
tluorobetizyI)-8-[(2-aminocyc!ohexy!)amino]xa3it^^^ 
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(584) 1 *(243-(methybo]fiiiy!)-phenYl]-2-oxo-^ } -3 -methyl -'7-{2-methyl-S- 

fl y orobenzy I )"8 4;(2 --^^Jiitnocy cJ oh 
{5S5) l-(243<methylsulfonyl>^ 
fliJorobeiizyi)-8-[(2-aminocyciohexyi)ara 

(586) 1 -l2-(3 , 5 <\\ methyl-pheji yl)-'2-oxo-etliy l]-3 -methyl -7-(2-methyi-5--£l u orobenzy I)- 
8-[(2-am!nocydoiiexyl)amino]xaBthiite 

(587) 1-i2-{3-fluoro-5-methy!"pheriyl)~2-oxo-eth 
tl y oroberizy I )-8- [(2-air.y nocy cl ohex^i )ai^^^ 

(588) 142<pyridin-3-yl)-2-oxo-ethyl]o-methyl-7<2-meth^ 
aminocydohexyl)a3iiiino]xanthine 

(589) l-[2-(furan-2-y!)-2-oxo-ethyl3-3-methy!-7-(2-m 
aminocy dohexyl)ami nojxanthi ne 

(590) l-[2<thiophcn-2-yl)-2-oxo-ethyl]-3-methyl-7-^^^^ 
amlnocycIohexyl)aniino]xanthine 

(591) 142-(thlazole-2-y1)-2"Oxo-ethylJ-3-methyl-7-^ 
aiBmoGyclohexyl)aniino]xaiithine 

(592) 142<th!azole-5-yl)-2-oxo-<^hylJ-3-me%l-7<2-m^ 
aminocy ciohexyl)am!fio]xanthifie 

(593) l-[2~(thiazole-4-yl)-2"Oxo-ethylJ-3-methyl- 
am i nocycIohexyl)am5 nojxanthi ne 

(594) l-(2-pheny!-2-hydroxyimino-ethyl)-3-mcthyl-7^ 
aminocyc!ohexyl)amiiio]xanthine 

(595) ]-(2-pheny!-2-nietlioxyimino-ethyl)-3-methyl-7-(2-me% 
amiRocyclohexyl)anuno]xaiithine 

(596) l-(2-oxo-propyi)-3-methyl-7-(2-methyl-5-fiuorobenz>4)-8-[^^^ 
amittocydohexyl)ajTiino]xanthine 

(597) l-(2-oxo4iuty1)-3-niethyl-7-(2-niethylo4luorobenzy 
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aminocy clohex yl )ami nojxanthi m 

(598) lK3-niethyl-2-oxo-buty!)-3-m€thy!-7-(2-me 
am inocyc! ohexy l)am i n o jxan thi ri e 

(599) l-(2-cyclopropyl-2H-?xo-ethyl)-3-melhyl-7-^^ 
aminocyclohexyl)aiiii?io]xanthifie 

(600) l<2-cyciahexy!-2-0xo-ethy!)-3-methyl-7-(2-me^ 
aininocydohexy I )ami nojxanthi ne 

(601) l-(3-dimethyiaTnirio-2,3-dioxo-propy{)''3-m^^^^ 
[(2-aminocy clohexy l)ammo|xanthme 

(602) l-[3-(piperidin-l-y!)-23-dioxo*propy!]-3-methyi-7-(2 
[(2-aminocydo!iexyl)ami nojxanthi ne 

(603) l-(2-'phenyl"24iyda>xy-et:hyi)^3--niethyi-7-(2"methyl 
aminocyc1ohexyl)amino]xanthine 

(604) lH2"phe!iyl-2-hydr0Ky-propyl)-3-me%l-7-(2-m^ 
ami nocy ciohexy l)ami nojx anthi ne 

(605) lK2-phenyl^2''methoxy«ethy{)-^3^ethyl"7'-(2-me% 
aminocy cl ohexyl)anii no jxanthi ne 

(606) l-[(quinazolyn-4-yl)methyi]-3-methy!-7<2-methyl-5-fi 
aminocyc! ohexy l)ani iii o]xanthiii e 

(607) l-[(5-nieihyl-5soxazol-3-yl)methyi]-3-rneihyI-7-(2-met 
aminocy cl ohexy 1 )aiiiino]xan thine 

(608) 14(oxazol-2-yl)methyl]-3-methyl-7-(2-methyI-5-fluc^ 
ami nocydohexy1)amino]xanthine 

(609) 14(IFI4ndazoi"3-yi)methyl]^3-^methyl-'7K2-^Tned^ 
aminocyciohexyl)amino]xanthine 

(610) l-[(54luoro-betizo[d]isotliiazo!-3*yl)methy!]-3-methy^ 

f1 uorobenzy ! )-"8- [(2-ami nocy ci ohexy i )ammo]xanthme 

(611) 1 -[(5-flaoro-berizo[d]i soxazoi-S-y l)jnetiiyi]-'3-methyl^ 
fl uorobtnizy l)-8- [(2«ami nocy dohex7l )ami iio|^ 
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(6 1 2) 1 *[(5-methyl*beiizo|d |i$oxazol-3-yi)^^^^ 
flyorobenzyI)-84(2-aminocyclahexy!)aoiino^ 

{613) 1 -[(5-me thy ! -benzol dji s0thiazoi-3 -yi)methy 1 ]-3 -methy I -7-( l-methyl -5- 
fliJorobeiizyi)-8-[(2-aminocyciohexyi)arnino]x 

(614) l-(2-cyc]oiYexyi-ett3yl)-3-methyl-7<2-^^^^ 
aminocycIohexyl)aniiiio]xanthine 

(615) 1-i2-(2-dinuorometiioxy-pheriyl)-ethyl] 
[(2-arninocydohexyi)aininoJxarithine 

(616) l-[2-(2-dif1uoromethoxy-phenyl)~2-oxo-ethyIj-3-^^^ 
fluorobenzy!)-84(2-aminocydohexy!)aniino]xanthine 

(617) l-[2-(24rit1uoromethoxy-phenyl)-2H>xo-ethy!3-3 
fluorobenzyi)-8-[(2-anunocyciohexyi)aTmno]xan^^ 

(618) l-[2<iadan-4-yl)-2-oxo-ethyl]-3-methyi-7K2-methyl-5-^^ 
aminocycIohexyl)amino]xanthine 

(619) l-[2-(benzo[I3]dioxol-4-yl)-2-oxo-ethylj-3-metl^ 
8-[(2-aTninocyck^hexyl)aiTrirm]xaTri^^ 

(620) l-[2-(2,2-difluoro4)enzo[13]dioxol-4-yl)-2-oxo-^^^^ 
flyorobenzyi)-8-f(2-aminocyclahexyl)amino]xantIiine 

(621) 142-(iTaphtho-l"y1)-2«oxo-ethy!3-3-methy^^ 
am i nocy cl ohexyl)am5 nojxanthi ne 

(622) l42-(2-isopropyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-m 
[(2-aminocyclohexyl)amino]xanthine 

(623) 1-[2-(2-cydopfopyl-phenyi)-2-oxo-ethylJ-3-me% 
8*[(2-aminocyclohexyl)amino]xaTTthm^ 

(624) l«[2-(2-cydopent>i-phtmyl)-2-oxo-ethyl3-3-methyl-7-(2-m 
8-[(2-ammocyclohexyl)amino]xamhine 

(625) l-[2<2-pheiiy1-pheiiy1)-2H^xo-ethyi3-3-methyl-7-(2^ 
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[(2-aminQcyclohexyl)amino]xanthine 

(626) l-[2-(2-cydopeuty!methcs^cy-pheny!)-2 

fl uorobenzy ! )-8- i(2-ami nocy c! ohexy ! lamiriojxant hi ne 

((>27) l-(3-pheoyf-2-oxo-propyl)-3-methy]-7-{^ 

aminocycl ohexy l)aiiii?io]xanthi?ie 

(628) l<3-pheny!-3-oxo-propyl)-3-methyl-7-(2H[neth^^ 
am i nocy dohexy I )ami nojxanthi ne 

(629) l-[2-(2-methylamifio-phe«yl)-2-oxo-ethylJ-3-m 
fluorobenzyl)-8-[(2-ait^inocyciohexyl)amino]xanthi 

(630) l-{242-(N-cya3iomethyl*N-methyl*amino)-pheny!]*2-ox 
methyl-5-j(luorobenzy1)-8«[(2-amiiiocydo!iexyl)aminoJ^^ 

(63 i ) 1 -[2-(2-cyaiiomethyiaraino-pheny l)-2H>xo-^thyi]-3 
fluorobenzy1)-8-[(2-aminocyclohexyl)amino]xanthi 

(632) 1 -(2- {2-[(methoxycarbonyl)metiiy!amiiio]-pheriyI }-2-cmo-etliyl)--3-methy!-7-(2-- 
methy I -5"f1uombenzyl )-8-i(2-ammocyd oh 

(633) l-[2-(2-methylsyrfonylamino-plienyl)-2-o 
fluorobenzyl)-8-[(2-am!nocyd0hexyl)aiT!ino]xajr}thin 

(63 4) 1 -[2-(3 -methy lami no-phenyl )-2-oxo-ethy I ] -3 ethy l-7«(2-metbyl-5 - 
fl uorobeiizy ! )"8- [(2-ami nocy d ohexy i )ammo]xanthi ne 

(635) l-{243-(N-cyaTK>methyl-N-methyl-amifK>)-ph 
methyl-541iiorobenzyl)-8-[(2-aiTiinocyclohe 

(636) l<2-(3-[(dimethylamino)sufonylamino]- 

methyl -54luorobenzyl)-8-[(2-ammocydohexy 1 )amn)o3xaiit^^ 
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(637) l-(2-{3-[{oK^rpholin-4*yl)$ulfon^^ 

methyl"5"fluombenzyl)-S-[(2-amititocy^ 

{63 8) 1 -[2~(3 -ami nosulfony I ami no-ph eny l)-2-oxo~ethy ! j-3 -methy l-7-(2-niethy 1 - 5- 

fluoroberizyi)-8-[(2-aminocyciohexyi)a^^ 

(639) l~[2~(3-etliyis^ulfonylarnino-phenyl)-2^ 
f]uorobetitzyl)-8-[(2-am!itocyc!cs1iexy!)amino]x^^^^ 

(640) 1 -|2-{3"isapmpy lsu!foriylaratao-pheny 1 > 
tl y oroberizy I )-8- [(2-ajr.y nocy cl ohex^ 1) 

(64 1 ) 1 - ( l-fS -(2-oxo-'imi dazolin- 1 -yO-pheny l]-2-oxo-'ethy 1 } -3 -methy l-7~(2-niethy 1-5- 
fluorobenzyl)-84(2-aminocydohexy!)amino]xanthine 

(642) 1 -{ 2-p-(3-methyl-2-oxo-imidazo! idine- 1-yl)-pheiiy13-2-oxo-ethy I )-3-metbyi-7- 
(2-methyl-54luorobenzyi)-8-[<2-anunocyclohexyl)am 

(643) l-{2-[3-(3-methyl-2,5-dioxo-imidazolidine-i-yi)-phe^^^ 

7-(2-metbyl-5-fliiorobenzyl)-8-[(2-aminocyclo^ 

(644) ] - { 2-13 -(3 -m ethy 1 -2,4-dioxoH midazol idi ne- 1 -y I )-pheny1 h2-oxo-ethy 1 } -3 -methy I - 
7-(2- JTiethy 1 -5 41 uorobenzy 1 )-8-[(2-ami rmcy cl ohex 

(645) l-[(l'-methyl-2<>xO"l,2-dihydro-c|Ui 
flyorobenzyI)-8-f(2-aminocyclahexyl)amiiio]xantIiine 

(646) 1 -[(2-0x0- 1 ,2-dib y dro-qiii nazoi i ii -4-y i )m ethyl ]-3 -methy 1 -7~(2'-methy 1 -5 - 
fl.iJorobeozyi)-8-[(2-aminocyc!ohexy{)araino]xanthi« 
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(647) 1 *[( 1 -methyl-2-oxo- 1 ,2Hi}hy droH}uinazoHn-4-y l)methyl]-3-meth^^ -7-{2-methy I -5- 

flyorobenzyI)-8-[(2-aminocycJohexyl)am 

(648) l-[{2-cyano-iraphthalen-l-yi^^)^^^ 
[(2-aminocyclohexyl)ammo]xan thine 

(649) ]-[(6"Cyano-naphttialen~i-yi)niert^^^^ 
[(2-aminocyclohexyl)amino]xantlijne 

(650) 1 - i(5-cy ail o-oap hthal en- 1 -y I )metby 1 ]-3 -m ethy I -7-(2~methy 1- 5-fl uorobenzy \ )-8~ 
[(2-arninocydohexyi)aTninoJxarithine 

(651) l-[(8-methyl-isoquinoiin-l-'yl)meUiyl3-3-methy^ 
[(2-aminocyclohexy l)amino]xanthine 

(652) l-[(5-cyano4soquiiio1nvl-y!)methyl]-3-metiiyl-7-(2-^^ 
[(2-aminocyclohexyl)aiT^mo]xan thine 

(653) l-[(5-aminocarbonyl-isocjuinolin-l-yl)methyl]-3-methyl^ 

fluorobenzy!V8-[(2-am!nocyclohexyi) 

(654) ] -{(5-aminosu!fony i-i soquinoliii" 1 -yl)methy1 j-3-methyi-7K2-niethyl-5- 

f1 uorobenzy I )-8- [(2-aini nocy ci ohexy i )ami^ 

(655) l-[(5-methyl$oIfonyl-!soc|uinolin-l-y 
flyorobenzyI)-8-f(2-amieocyclahexyl)amiiio]xantIiine 

(656) l-[(5-methyisu!fonylamiiio-isoquinolin-1-yl)m^^^^^^ 
fluorobeiizyi)-8-[(2-aminocyc!ohexyl)arnino]xanthi 

(657) 1~[(5-methoxy-isoquinoiin-1-yl)mediyi]-3-m^^ 
[(2-aminocyclohexyl)amino]xanthine 

(658) ] -[(6-methoxy4$oquinoii n- 1 -yl)methyi]-3-ttiethy!-7-(2-methyl-5-fluorobeii^^ 
[(2"aTmnocyciohexyi)aTnino]xanthine 

(659) l-[(7-methyisuifonyIamino-isoquinoUn-l-yl)methyl] 
fluorobenzy!)-84(2-aminocydohexy!)aniino]xamhine 
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(660) l*[(7-cyano-isoquiiiolin-i-yl)methYl|-3-me^ 

[(2-aminocyclohe^yl)amlno]xaothlne 

{66 1 ) 1 •[{7-arnHKxari^ony 1 •isoquinolin 1 -y!)Tnethy I |-3-methyl-7-(2^ii^^^ 
fluorobenzyI)-'8-[(2-aminocyciohexy!)a 

(662) 142-(2-ary1oxy-phenyi)-2-oxo-ethyl3-^ 
[(2-aminocyclohexyl)amino]xatitlijne 

(663) 1 -{2-{3-{ [(moTpholiri-4-yl)carbonyl jmethoxy }-phenyl)-2-oxo~ethy 1 J-3-HiethyI-7- 
ethyl -5 4! uorobenzy 1 )-8-[(2-ami nocy cl ohexy 1 )aini nojxamhi ne 

(664) l-[2-(3-carboxymethoxy-phenyl)~2-oxo-ethyI] 
fluorobenzyl)-84(2-aminocydohexy!)amino]xanthine 

(665) l-[2-(3-methylsulfanyiniethoxy-phenyi)-2-oxo-e^^^ 
fluofobenzyi)-8-[(2-aminocyciohexyi)aTmno]xan^^^^ 

(666) l-[2-(3-methylsultlnyimethoxy-phenyi)-2-oxo-ethyl]^ 
fliHXobenzy!)-8-[(2-am!nocyc!ohexy!)a.min^^ 

(667) ]-i2K3-methylsu!fonylmethoxy-pheny 
t1uorobenzyl)-8-[(2-ajTiinocyciohexyi)amjn 

(668) 142-(2-oxo-2,3-dihydro4)enzoxazol-4-yI)-2-oxo-ethy0 
flyorobenzyI)-8-f(2-aminocyclahexyl)amino]xantliine 

(669) 1 -[2~(2-oxo-2,3 -di hydro- 1 H-benzoi m idazo! -4-y 1 )-2-oxo-etliy 13-3 ethy l-7-(2- 
jriethyl-5-tluorobenzyl)-8-{(2-amirmcyclohe.^^^^^ 

(670) l-[2-(1-methyl-2-oxo-2,3-dihydro-lH-ben2oimid 
m€t:hyl-7-(2-nietbyl-5-fluorobenzyi)-84(2-am 
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(671) l*[2-(i,3-dimetlTyl-2-oxo-2,3-dihydro^ 
metliyl-7-(2-^Tiethy!-5-fluombenzyl) 

(672) 142-(1H-benzoimidazol-4-yi)-2-oxo-ethyli 
fluorobenzyI)-'8-[(2-aminocyciohexyi)^a^^ 

(673) 142-(2-methyl-lH-benzoifnidazol-4<yl)-2-oxo-e^ 
f]uorobenzyl)-8-[(2-am!nocyc!cs1iexy!)amino]xa^^^^^ 

(674) 1-|2-{benzoxazol-4-yI)-2-oxo-ethyi]-3-rneft 
ammoGyclohexyl)aoiino]xaii thine 

(675) l-[2-(2-methyl"ben20xazol-4-yl)-2-oxo-eth^^^ 
fluorobenzyl)-84(2-aminocydohexy!)amino]xanthine 

(676) l-[2-(3-oxo-3,4-dihydro-2H-benzo[1,4;|oxazin-5-yl-2-^^ 
methyl-5-fluorobenzyl)-8-[(2-amiTmcyclohexyl)aiT^mo]xan 

(677) l-[2<btmzo[13]dioxol-4«yl)-2-oxo-ethyl]-3-methyl-7K2-m 
8-[(2-aminocydohexyl)amino]xanthine 

(678) ] -(1-methoxy carboiiyi- 1 -phenyl Htiethyi)-3-methy 1 -7-(2-metl^^^ 

8-[(2-aTninocyclohexyl)aiTrirm]xaTU^^ 

(679) 1 -(I -carboxy- 1 -phenyl-methyl)-3-methyl-7-(2-methyl 

ami nocy ciohexyl)amifio]xanthifTie 

(680) 1 -( \ -aminocarbonyi- 1 -phenyl -metbyi)-3-methyl~7-(2-m ethyl -54^^ 
[(2-aminocyclohexyl)aoMTK>]xanlhine 

(68 1 ) 1 -(1 -methoxycarboiiyl -2-pheny 1 -methyl)-3-iTiethy 1 -7-(2-meth^^^ 
8-[(2-aiTimocydohexyl)amitio]xaat^^^ 

(682) 1 -(1 -carbony1-2-phenyl -methyl)-3-methyl-7-.(2-methyl-5-fluoro 
amiRocyclohexyl)anuno]xaiithine 

(683) l-(l-aminocarbonyi-2-phenyi-ethyl)-3-methyI-7-(2 -methyl^ 
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8-|(2-miiirK>cyGlotiexyl)aniino]xa3^^ 

(684) 1 4{l?enzofuraa-2-y!)^^ 
am iBocyc! ohexy l)am in ojxanthin e 

(685) l-[(2,:l-dihYdm4ie.nzofuran-2-yi^)^^^^^ 
S-|(2-afninocycloliexyl)amiiio]xanthine 

(686) l-[2-(2-amino-3-cyano-pheEyl)-2-oxo-etby!]-3-methyI- 
fluofobenzyi)-8-[(2~anMiiocydohexyi)amin 

(687) 142<2-aminoo-fiuoro-p{ieiiyl)-2-oxo-e% 
fluorobenzyl)-8-[(2-ait^inocyclohexyl)amino]xanthine 

(688) l-(l-methyl-2-phenyl-2-oxo-ethyl)-3*mediyl-7-(2*m 
aminocyciohexyl)aniino]xanthine 

(689) 1 -[2H'>xi>2-(3H'>xi>3 ,4'dihy dro-2I ^ben?.o[ 1 ,4]oxazin--8^yl)-ell)yl]"3^methyi-7-'(2-- 
methyl-5-fluorobenzyl)-8-[(2-aminocyclohexyl)amino]xanthine 

(690) 1 42-axo-2-(4-methy1-3-oxo-3,4-dihydm-2H-benzo[ 1 ,4]oxazin-8-yl)-etliyl]-3- 
methy 1 -7-'(2-methy1 - 5 -fl uoroben^i )-8- i(2-ami nocy cl ahexy 1 )amino] xaii thine 

(691) l-[(2-axo-2:H-chromen-4-yi)methy!j-3-^^^^ 
aminocy cl ohexyl)anii nojxanthi m 

(692) l-[(l--oxo-1,2-dihydro4soqoinoIin-4-y!)methyi]-3^-^^^ 
fl uorobeiizy ! )"8" [(2-ami nocy ci ohexy i )ammo]xanthme 

(693) 1 -[(2''niethy!- 1 -oxo- 1 ,2-dihydro-i soquiiKilin-4-yl)methyi j-3-^^^^^ 
5-fluoroben2yl)-8-[(2-aminocydohexyl)amino]xanthine 

(694) 1 4(4-oxo-3,4-dihy dfo-phtbalaziti- 1 -y l)methy l]-3 -methy i-7-(2-methY 1-5- 
jfiuofobeiizyi)-8-[{2-aminocydohexy!)amiiiolxanthiiie 

(695) 1 -[(3"methyl-4H:>xo«3,4"dihydR>phthalazin- 1 -yl)Tneihyi j-'3-methyi-7-(2-methy 1 -5- 
fluorobenzyi)-8-[(2-aiTiinocyciohexyl)aiTiino]xanthine 
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(696) l*[([l,5JnaphthyIidiii-4-yl)m^^^ 

aniinoc3^cIohexyl)amino]xanthin 

(697) J]riaphthyHdin-8-yl)methyiH 
aminocy ciohexyl)ami nojxanthi ne 

(69S) 14(quiii0lin-2-yl)methyl]'3Htii0ihyl-7-(2-^^^ 
aminocycIohexyl)aniino]xanthine 

(699) 14(isoquino!in-3-y!)niethyl]-3-methyl-^^^^ 
ammoGyciohexyl)aoiino]xaii thine 

(700) l-(2-'Oxo>2-[3-(2-oxo4etrahydroi}yrimidin-l-yl)-phmyO 
met]iyl-5-f!uorobenzyl)-S-[(2-aminocyclohexyl)^^^ 

(70 1) 1 -{ 2-oxo-2-[3-(3-methy !-2H:>xo4etrahydro-pyrimidin- 1 -yl)-pheny!]-ethy I )-3- 
methyl-7-(2-methyl-541uoroben?yl)-8-[(2-aminocycl^^^^^ 

(702) l-(2-phtmyl-2-oxoethyi)-3-methyl-7-(2<hloro-5-t1^ 

amiBOcyc!ohexyl)amino]xanthine 

(703) l-(2i)heny^2"Oxoe%i)-3-methyU7^ 
amiROGyclohexyl)aniino]xaii thine 

(704) 1 -[(isoquinolin- i -yl)methyl j-3-metliy l-7-(2-chloro-54^ 

ami nocy cIohexyl)am!fio]xanthifTie 

(70 5) 1 -[(i soqui nol in- 1 -y l)niethy 1 J-3 -metliy i'-7-C2-bronio-5 -fl uorobenzy ! )-8-[(2- 
am i nocy cl ohexyl)ami iiojxanthi ne 

(706) 142-(pyridin-2-yl)ethyl]-3-methyl-7-(2-chloro^ 
aminocyc!ohexyl)amino]xanthine 

(707) ]-[2-(pyridin-2-yl>thy1]-3-methyl-7-(24iromo-5-fluom^^ 
amiRocyclohexyl)anuno]xaiithine 

(708) l-[2-(2«naphUiyi)ethyi]-3-methyi-7-(2<hioro-5-fluoa 
amittocydohexyl)amifio]xanthifie 

(709) 1 -[2<2-naphtliyi)ethy ! 3-3-methy !-7-(2-bromo-5-^^^ 
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aminocy c!ohexyl)ami nojxanthi ne 

(710) 142-(2-methoxypheny!V2-oxoethy!]-^^ 
am inocyci ohexy 1 )ara i n o jxan thi n e 

(71 1) l-[2-(2-raethoxyphenyl)-2-oxoei^^^^^ 
aiTiinocycl ohexy l)aiiii?io]xar!thine 

(7 1 2) 1 - [2-(3 -meth0xypheiiy I )-2-oxoethy!]-3-m€thy l-7-(2- oro-5 -fliiorobenzy !)-8-[(2- 
ami oocy dohex y I )ami nojxanthi ne 

(713) l-[2-(3-methoxyphenyi)-2H>xoeA^^^^ 
aminocyclohexyl)amino]xanthine 

(714) l-[2-(2-ch!oropheny!)-2-oxoethy!]-3-methyi-7<2-cMoro 
aminocyciohexyl)aniino]xanthine 

(715) l-[2-(2<h{orophenyl)-2-oxoethyi]-3-methyl-7-(24')^^^^^ 
aminocyciohexyl)amino]xanthine 

(716) 142"(3-ch!oropheuyi)-2-^oxoethy!]-3-me%!-7-(2-c^^ 
ami nocy clohexy l)ami nojxanthi ne 

(7 1 7) 1 42^(3''ChiorophenyI)''2H>xoetliyl]--3^neih 
aminocy cl ohexyl)anii nojxanthi n e 

(7 1 8) 1 K2-pheoylethyl)-3-methyi-^7<2-cMoro-5-fluambe^^ 
aminocyc! ohexy l)ani iii o]xanthiii e 

(7 1 9) 1 -(2-pheny 1 et hy i)-3 -methyl -7-(2-broni o-5 -f! uorobenzy 1 )-8- [(2- 
aminocycl ohexy l)amino]xaii thine 

(720) 3-methyl-7-(2-methy!-5-fluorobenzyi)-84(2-a 

(721) 3-meriiyl-7-(2-chioro-5-fiuofobenzy1)-8-[(2-aminocydohexyl^^^^ 

(722) 3-methyi"7-(24iromo-5-fluorobenzyi)-8-[(2-aminocyci^ 

(723) l-[2-(phenyl)ethyi]-3-methyl-7-(2<hloro-541uorobtm^^ 
amittocydohexyl)ajTiino]xanthine 
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(724) l*[(pYridin-2-yl)methyl]-3-methyi-7<2-^ 

aminoc3'cIohexyl)am!no]xanM 

(725) 142~(2-fluofophe;nyl)ethyli-3-merf:hyl-7-(^ 
am i nocy ciohexyl)ami nojxanthi ne 

(726) 142-(2-chlorophe?iyl)ethyl]-3-methyl-7-a 
aminocycIohexyl)aniino]xanthine 

(72 7) 1 -|2-{2-bromapii eriv l)et hy ! ] -3 -methy \ -7-(2-chl oro- 5-fluof obeozy [(2- 
ammoGyclohexyl)aBiino]xaiithine 

(728) 142<2-cyaBophenyi)ethyl]-3-methyl-7-(2-chioro^ 
aminocydohexyl)a3iiiino]xanthine 

(729) l-[2K2-methoxyp!ienyi)ethyl3-3-methy!-7-(2-chk 
aminocyciohexyl )ami nojxanthi ne 

(730) l-[2<2-methylphenyl)ethy!j-3-methyl-7-(2<hi 
amlnocyc!ohexyl)amieo]xanthiue 

(73 1) 1 42-(3-fluoTOpiieOTl)ethyl j-3-methy:U7H2-^^^ 
aminoGyclohexy l)aniino]xanlhine 

(732) 142-(3-chloroptenyl)ethyl]--3-methyl-7-(2-chloro-^ 
ami nocy dohexyl)amifio]xanthifie 

(733) l-[2~(3-bramop5ienyl)ethyl]-3-methyl-7-(2-c^ 
am i nocy cl ohexyl )am5 nojxanthi ne 

(734) 142-(3-cyanopheeyI)ethyl]-3-methyl-7<2-chioro-5-fi^ 
aminocyc!ohexyl)aminojxanthine 

(735) ]-[2^3-methoxyphenyi)etliy1]-3-niethy!-7<2-ch 
amiRocyclohexyl)anuno]xaiithine 

(736) l-[2-(3-methylphenyl)eUiyll-3-methyI-7-(2-chl^ 
amittocydohexyl)ajTiinojxanthine 

(737) l-[2~(phexiyl)-2Hixoethy1]-3-niethyl-7-(2-diioro-54^ 

aminocyck>hexyl)aminojxanthine 

(738) l-[2-(2-fluorophenyl)-2<)xoethylJ-3-methyI-7-(2-diloro-5 
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[(2-aminocyclohexyl)amino|xanthine 
(735)) l-[2-{243romoplienyi)-2-oxoethyl]-^ 
am inocyci ohexy 1 )am i n o jxan thi n e 

(740) l-[2-(2-cyanophem'i)-2-oxoet^^^^^ 
aminocycl ohexy l)aiTii?io]xanthi?ie 

(741) l-[2-(2-met1iylphenyl)-2-axoethyl]-3-meto 
ami nocy ciohexy I )ami nojxanthi ne 

(742) 142<3-fliJorophenyl)-2-a?coethylJ-3-methyi^ 
aminocyclohexyl)amino]xanthine 

(743) l-[2-(3-bromophenyl)-2-oxoethy]]-3-me%l-7-(2-chloro-5-fIuoroben^ 
aminocyciohexyl)aniino]xanthine 

(744) ^[2-(3<yaiiophenyl)-2-oxoethyi]-3-'methyl--7<2^ 
aminocyciohexyl)amino]xanthine 

(745) 142"(3-metlwlphenylV2-axoethyl]-3-m 
am i nocy ciohexy l)ami no]x anthi ne 

(746) l-[2-(phenyl)ethylj-3-methyl-7-(2-bTOmo-5-fluOT 
aminocy cl ohexyl)anii nojxantlii ne 

(747) l4(pyridin"2"yl)methyl]-3-methy!-7<2-bromo-5--^^ 
aminocyc! ohexy l)am ill o]xanthiii e 

(748) l-[2-(2-fluor0phenyl)ethyl]-3-methyl-7-(2-bro^^ 
aminocycl ohexy l)amino]xaii thine 

(749) 142<2-chlorophenyI)ethyl>3-methyl-7^(24>romo-5-flu^ 
ami mxydohexy1)amino]xanthine 

(750) l-[2<2-bronmphenyl)ethyij-3-methyl-7-(24>romo-54lu 
aminocyciohexyl)amino]xanthine 

(751) l-[2-(2-cyanophefiyl)ethyl]-3-me%!-7-(2-bromo-5-fi 
aminocyciohexyi)aniino]xanthine 

(752) 142<2-methoxyphenyi)ethyl]-3-methyl-7-(2-b^^ 
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aminocy c!ohexyl)am i n ojxanthi n e 

(7$3) 142-^(2-methylphenyr)ethyi]-3-methy!-7<2 

am inocyci ohexy l)am i n ojxanthi n e 

(754) l-[2-(3-fluorophenyl)ethyl]-3-methyl-7-(2-^^ 
aBiinoGyciohexyl)aiiii?io]xanthi?ie 

(755) 142<3^chloropheByi)ethyl>3-me%l-^7H^^^^ 
aininocydohexyl)amino]xanthine 

(756) l-[2-(3-branmpheiiyl)eihyi]-3-meihyl-7-(2-brora 
aminocyclohexyl)amino]xanthine 

(757) l-[2-(3-cyanopheny!)ethyl]-3-me%!-7-(2-bromo-5-fiuorobenz^^ 
aminocyciohexyl)aniino]xanthine 

(758) ^[2^3^metlK>xyphenyl)ethylj-3-methyi-7<24>romo^ 
aminocyciohexyl)amino]xanthine 

(759) 142"(3"metbylphenyl)ethyI]-3-methy!-^^^ 
ami nocy clohexy l)ami no]x anthi ne 

(760) 142^(phenyl)''2''Oxoethyl]''3-^methy^7-'(245romo-^ 
aminocy cl ohexyl)anii nojxanthi ne 

(761) l-[2-(2-fluorophenyl)-2-oxoethyl]-3-methyl-7-(2-bromo-^ 
aminocyc! ohexy l)am ill o]xanthiii e 

(762) l-[2-(24)romophenyl)-2-oxoethyl]-3-meihyl- 
aminocycl ohexy l)amino]xaii thine 

(763) 142<2-cyanophenyI)-2-oxoethy!]*3*methyl-7-(2-brom^^ 
ami mxydohexy1)amino]xanthine 

(764) l-[2<2-methylphenyl)-2"Oxoethyl]'"3-methyl-7-(2-br^^^^ 
aminocyciohexyl)amino]xanthine 

(765) l-[2-(341iRXOphenyl)-2Hmoethyl]-3-methy!-7-(2-bromo-5-^ 
aminocyc! ohexy l)am in o]xanthiii e 

(766) l-[2-(34}romophenyl)-2-oxoethylJ-3-methy 
ammocyclohexyl)aiiiino]xanthine 



(767) l-[2-(3<yanophmy1)-2-oxoethyi]-3-methyl-7-(2-bromo-5-fl«orobenzyl)-8-[(2- 

aminocyciohexyl)ajTiisio]xanthine 

(768) l-[2-(3-methylphenyl)-2-oxoe%'lj-3-methyl-7^;2-bfomo-5-fluoroben^^ 
aminocydohexy])amino]xanthine 

(769) l,3-dimetJiyl-7-(2-metJiyl-5-fluort)benzyl)-8-[(2- 
a:oiinocyclohepty!)amiiio]xanthiiie 

(770) K3-dimethyl-7-(2-cIiloro-5-0uoroben2yl)-8-l(2- 
amhK>cyclohepty{)amino]xanthine 

(771) l,3-dimethyl-7-(2-bromo-5-fluoroben2>'l)-8-[(2- 
amincK^'doheptyi)amino]xanthine 

(772) 13-c0methyl-7-(2-methyl-5-fluord)en3Ey{)-8-t(2- 
aminocycIopenlyl)aniinojxantbine 

(773) l,3-dimethyl-7-(2-chloro-5-fluoroben2yl>8-[(2- 
amjnocyc!opemy!)amiiio]xanthiiie 

(774) 1 ,3-d}methyl-7-(2-bromo-5-fluofdieiizyi)-8-[(2- 
ammocyclopentyl)aminojxaivlhine 
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Table 1 
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ICompound yi 
iNo. 



Com pound yi Compound yi 
No. No. 
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NH NHa 
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NH NHa 
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780 



-NH ISIH2 
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HNH NH2 

V-OH 
0 
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NH NH2 



y-oEt 
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784 hNH NH5 



( ) 



,OEt 
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777 j-NH^NHa 
O 



778 |-NH NH2 782 



-OH 



HN 



VoEt 



O 



NH NH2 



HN 




OEt 



785 HNH NH2 



786 hNH NH; 



H Oi 
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Table 2 




i Compound y l 
I No. 



Compound y 
No. 



1 



Compound yl 
No. 



787 



-NH NHg 

-LI/ 



790 



NH NH^, 

N 



793 



NH NHs 




788 



789 



NH NHa 
M H 



o 



■NH NH2 



791 



792 



NH 




O 



NH HH2 

I 

o-s-o 



794 



-NH NH2 
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Table 3 




Compound -i 
No. ^' 



Compound Compound 
No. ^ No. ^ 



795 



796 



■NH NH, 



NH 




OK 



-NH NHg 

/ 

Q 

o4«o 




797 



798 



799 



-NH NHa 

^ \ 

^ •/•OH 




{ — ^ 



OH 



f-NH .NH2 



800 NHa 



OMe 



801 |—NH NH2 



o 



802 NH NH2 
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Table 4 




Compound 
No. 



Compound 
No. 



1 Compound 
^ No. ^ 
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805 



808 



807 



l-NH NH2 

NH 
O'S=0 




hNH NH2 




>-0 



0 



[-NH NHa 

' s 




-N 



■NH NH, 




; 
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O 



809 !-NH NH2 

810 |-NH NH2 




N 



811 j"5iH^,NH2 



812 l-NH NH2 




I 

813 j- N H N H2 




0-^ 



814 NH NH2 



815 



J-NH NH2 



816 



-NH NH-j 



NC 



8-17 -NH NH2 
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Preferably, compound Nos. 352 to 817 above have a cycloaikanediamine compound 
mth a diamino group having the absolute confi^ration represented by formula (D) or 
formula (E) below. 



-mi HHz 



0)a (D) 



— NH h 

r5 -<-.„../ 



NH2 



(In the formulae, q and R" are the same as above.) 

More preferably, compound Nos. 352 to 817 above have a cycloalkanediamine 
compouiKl with a diamino group having the absolute coidiguialion reprejsented by 
fbrrauia (D) beknv. 



m m 



2 



/ 



w 

(In the formula, q and R' are the same as above.) 

Additionally , in the description below, the absohite configiirati on of the ami no group 
is represented when the bonds are depicted by the solid-line and broken-liiie wedge fomis 
as in formula (D) and formula (E); and the relative configuration of the amino group is 
represented when the bonds are depicted by bold lines as in foraiula (F) (formuia (F), for 
example, represents a (±)-cis unit). 



^~NH .HH2 



(in the formuiae, q atid are the same as above.) 



NH NH2 



»5< / 



'r-m NH2 




Moreover, the 3-aniifiopiperidine compound below is also apreterable example of the 
xanthine compound of the present invention. 
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Table 5 
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ill CGitTtpminds Nos. 818 to 873 above, compounds with an R- configufatiGii in 
posi ti on 3 of the 3-aBunopiperidi ne are preferable. 
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D1 to D32 mean the following substitution groups. 

s / — s , 
01 h~H ) D2I— H 
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In Dl to D31, substitution groups having the same configuration of the 3- 
aminopiperidine amino group as represented in formula (C) below ai^e more preferable, 
Speci flcaliy, substitution groups in which position 3 of D l to D29 is an R- configuration, 
and positi on 3 of D30 and D31 is an. S- coafigui ation ajre more prefemble. 



The production method of the compounds represented by fbmula (I) of the present 
invention will be explained below citing examples, but the present invention can in no 
way be limited to these. Further, the following abbreviation may be used in order to 

simplify the description. 

Boc: tert-butoxycarbonyl group 

The compound represented by formula (I) can be synthesized by combining well- 
known compounds using well-known methods of synthesis. For example, synthesis is 
possible using the following methods. 

Production Method 1 

Among the compounds represented by formula (1), the compound represented by formula 
(8) or a salt thereof can, for example, be produced by the method depicted below. 




HH2 




r2 (1) r2 (2) 



R (8) 



F 



NH2 
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[In tlie formula, R\ R^, R"^, K\ and n have the same meanings as those previously 
described. X* and represent aii iodine atom, bromine atom, chlorine atom, 
methanesulfooyloxy, trifluofomethanesulfonyioxy, or p-toluenesulfo«yloxy, and the 
like.] 

1) Process 1 

The compound (2) may be produced by allowing the compound ( J ) to react with 
bromine in an inactive soSvent with or without the presence of additives (J. Heterocych 
Chem. 37, 1033 (2000X I Chem. Soc, Peryn Trans, i 13, 1833 (1999), J. Med. Chem. 
38, 3838 (1995), etc). Additives include sodium acetate and the like, and the amount 
added normally may be selected in the range of 1 to 5 weight equivalents to compound 
(1), The amount of bromine used may be selected in the range of 1 to 3 weight 
equivalents to compound (1). Water, alcohol (ethanol, methanol isopropanoL and the 
like), ether (1,4-dioxane, and the like), organic acids (acetic acid, propionic acid, and the 
like), or mixtures of these may be cited as examples of inactive solvents. The reaction 
temperature may be selected in the range of approxi mately 20''C to approximately 50X1. 

2) PTX)cess2 

The compound (4) may be produced by allowing the compound (2) to react with the 
compoimd (3) in an inactive solvent in the presence of a base 0. Heterocycl. Chem. 37, 
1033 (2000), j. Chem. Soc, Perkin Trans, 1 13, 1833 (1999), J. Med, Chem. 38, 3838 
( 3995), etc.). The amount of the compound (3) used may be sel ected in the range of 1 to 3 
weight ecjuivaients to compound (2). Examples of the base include alkali carbonate 
(potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, and the iike), alkali hydroxide (potassium hydroxide, sodium 
hydroxide^ and the like), etc.; and potassium carbonate and the like is preierable. The 
amount of the base used may be selected in the range of 1 to 5 weight equivalents to 
compound (2). Examples of inactive solvents include non-protic solvents 
(dimethyl formamide, dimethyl sulfoxide, and the like) ether (diethylether, 
tetraliydrofuran, l,4*dioxane, and the like), ketone (acetone, and the like), and mixtures 
of these, etc ; and dimethyifomiamide, dimethyl sulfoxide, and the like ai'e prefe^rable. The 
reaction temperature may be selected in the range of approximately lO'T to 
approximately 50 -'C. 
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3) Process 3 

The compound (6) may be prodoced by a!!owing the compoynd (4) to react \mth the 
compound (5) in an inactive solvent in the presence of a base. The amount of the 
compound (5) used may be selected in the range of 1 to 3 weight equivalents to 
compound (4), Examples of the base include alkali carbonate (potassium carbonate, 
sodium carbonate, potassium hydrogen carbonate, sodium hydrogen carbonate, and the 
like), alkali hydroxide (patassium hydroxide, sodium hydroxide, and the like), alkali 
hydride (sodium hydride, potassium hydride, and the iike), alkoxy alkaJi (tert4>utoxy 
potassium, and tlie iike), etc.; and potassium carbonate, sodium hydride, and the like are 
preferable. The amomit of the base used may be selected in the range of I to 5 \wight 
equivalents to compound (4). Inactive solvents include non-protic solvents 
(diinethylforrnamide, dirnethyisulfoxide, and the like) ether (dieihyiether, 
tetrahydrofuran, l,4Hhoxane, and the like), ketone (acetone, and the like), and mixtures 
of these, etc.; and dimethyiformamide, and the like is preferable. The reaction 
temperature may be selected in the range of approxi mately W^C to approximately I OO^'C. 

4) PTX)cess4 

The compound (8) may be prodoced by allowing the compound (6) to react with the 
compound (7) in an inactive solvent with or without the presence of a base. Examples of 
the base include diisopropyietliylamine, triethylamine, pyridine, 4- 
(dimeLhy!amino)pyrid5ne, N-methylmorphoIine, and the like; and diisopropyieihyiamine, 
triethylamine, and the like are preferable. The amount of tlie base used may be selected in 
the range of 1 to 5 weight equivalents to compound (6). Inactive solvents include alcohol 
(ethanoi, methanol, isopropanol, and the like), ether (1,4-dioxane, and the like), and 
mixtures of these, etc. The j;eaction temperature may be selected in the range of 
approximately 50^C to approximately ISO'^C. Moreover, the reaction may be conducted 
in a sealed reaction vessel such as an autoclave. 

Prodiiction Method 2 

Amotig the compounds represented by formula (I), the compound i^epi^esented by formula 
(8) or a salt thei-eof can, for eicample, be produced by the method depicted below. 
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(10) 



Process 2 




[In the fbrniula, K\ B;^ W\ and n are the same as abov^.] 

1) Process 1 

Compound (10) may be produced ftom the compound (6) by the same method as that 
of Process 4 of Producti on AMethod L 

2) Process 2 

Cotnpomid (8) may be produced by optica! resolution of cotnpoimd (10). Optica! 
resolution can be conducted by dissolving compound (10) in an inactive solvent (for 
example, alcohol solvents such as methanol, ethanol, or 2-propanol; ether solvents such 
as diethylether; ester solvents such as ethyl acetate; hydrocarbon solvents such as toluene; 
or acetonitjyl and the like, or mixtures of these), and by forming into optically active 
acids (for example, a monocarbonic acid such as niandelic acid, N-benz>4oxyalanine, or 
lactic acid; a dicarbonic acid such as tarlaric acid, o-diisopropylidene tartrate, or rnalic 
acid, or a sulfonic acid such as camphorsuifanic acid or bromocamphorsulfbnic acid) and 
salts. The temperature at which the salt is formed is in the range from room temperature 
to the boiiing point of the solvent In order to improve the optical purity, it is desimbie to 
rai se the temperature close to the boiling point of the solvent. The yield may be impiDved 
by cooling as necessary prior to fiiteriiig out the precipitated salt The suitable amount of 
opticaiiy active acid or amine used is in the range of approximately 0. 5 to approximately 
2.0 weight equivalents to the substrate, preferably, in the range of more or less 1 weight 
equivalent. Ifighly pure optically active salt can be obtained by re<r)'Stallizing the 
cr>^stals as necessary using an inactive solvent (for example^ alcohol solvents such as 
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methanol, ethanol, or 2-propanol; ether soivmts such as diethylether; ester solvents such 
as edwl acetate; hydrocaAon solvents such as toluene; or acetonitr>'l and the like, or 
niixtiires of these). Using cammon methods, the obtained sait«^ may be treated with an 
acid or base as necessary to obtain free substance. Moreover, compound (8) may be 
produced by separating out compound (10) using a commerciai chiral column. 

Production Method 3 

AjYiong the compounds represented by fbrnuila (J), ^^^^ compound represented by fonrmla 
(10) or a salt thereof can, for example, be produced by the method depicted below. 



[hi the formula, R\ R^, R:^, R \ and n are the same as above,] 

1) Process 1 

C^ompound (12) may be produced from the compound (6) by the same method as that 
of Process 4 of Production yethod 1. 

2) Process 2 




(6) 



NHBoc 



(12) 




(10) 
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The compound (10) may be produced by de-protecting the Boc group of the 
compound (12) in an inactive solvent in the presence of an acid. Examples of the acid 
include hydfochloric acid, sui&ric acid, or tritluoroacetic acid; and trifSuoroacetic acid is 
prefemble. The amount of the acid used may be selected in the range of 1. to 5 weight 
equivalents to compound (12). Inactive solvents i?i chide halogena ted hydrocarbon 
solvents (dichloromethane, dichloroethane, chloroforni, and the like), ether (1,4-dioxane, 
and the like), and mixtures of these, etc. The reaction temperature may be selected in the 
range of approxiniately -^O'^C to approximately SO^'C. 

Production Method 4 

As indicated below, compound (11) may be produced from the compound (13) by 
following the method described, for example, in i. Org. Chem. 58, 879 (1993), 




N 
H 



(13) 



H 



(11) 



[In the fomula, and n are the same as above- 



Concrete examples of the synthesis of the compound (7) ai^e indicated far compounds (7- 
1) to (7-9) bdow. Compounds (7-1) to (7-9) contain pharmaceulically permissible salts. 
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Table J 3 

Compound Production Method 



m ) 

\ — ^ wo 01/27082 

(7-1) - 

^f/ \ Int. J. Peptide Protein Res, 40. 1 19 (1992) 
S / WO 01/27082 

/ NH2 
(7-2) 

HH N US 4413141 
WO 01/27082 

F — HH2 
(7-1) 

HN ) Tetrahedron: Asymmetry 8, 327 (1997) 
"^-T^ WO 01/27082 



(7-4) 



pH 



\ / Tetrahedron: Asymmetry 11, 667 (2000) 

NH2 
(7-5) 
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Table 14 

Compound Production Method 

\ Chem. Eur, J. 6, 2830 (2000) 

\ / WO 00/26332 



(7-6) 



Patent No. 2002-525325 



Bull Chem. Soc. Jpn. 53, 2606 (1980) 



Using compound {7-8} as the starting 
material, foHow the method described, for 
example, in the J. Am. Chem. Soc. 80, 2584 
(1958), or J. Chem. Soc. PT1 499 (1972). 



Concrete examples of the synthesis of the compound (7) are indicated for compounds 
(7-10) to (7-18) belo^v, Cojnpounds (7-10) to (7-18) contain pharaiaceuticaliy 
permissible salts. 



98 

Table 15 

Compound Production Mettiod 



HN- 



Using compound (7-6) as the startmg material, 
\ foHow the method described, for exampJe, in 
^ / the J. Chem. Soc. Chem. Commun. 611 {1981). 



{SIH2 
(7-10) 

'^i^j.-'' Using compound ^7-6) as the starting material, 
^ follow ttte method described, for example, In 

\ ttie J. Chem. Soc. Chem. Commun. 61 1 (1 981 ). 

HN^^^ ^ * ' 

NH2 

(7 — 11) Using compound |7-8) as the starting materjal, 

F follow the method described, for example, In 
the J. Org, Chem. 44, 3872 (1979). 



HN 




NH2 
(7~12) 

Using compound (7-5) as the starting material, 
/ follow tiie method descill^d, for example, In 

/ \^ the J. Org. Chem. 44, 3872 (1979), 

HN ) F 

NH2 U^ng compound (7-8) as tite starting 
(7 -~ 1 3) material, follow the method described, for 

example, in the BuH. Chem. Soc. Jpn. 64, 
2857 (1991). 



Nhfe(7-14) 
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Table 16 

Compound Production Metiiod 

^ Using compound (7-6) as the starting materiai, 
(/ ^ foiiow the metiiocl descnbed, for example, in 
' Tetrahedron Lett. 40, 5609 (1999). 




J. iVled. Chem. 3S, 833 (1992) and 
"Comprehensive Organic iransfomiatlon", 
R.C. Larocl<, VCH publisher Inc. 19S9. 



(R)-C6H5 



16B): Y^=:{S)-C6H5 

3 

Using compound {7-S) as the starting material, 
, . foiiow tiie method described, for example. In 

HN ) "Comprehensive Organic iransfomiatlon", 

R.C. Larock, VCH publisher Inc., 1989. 

(7-1 7 A): = NHS(0)2CH3 
(7-1 7B): = NHC(0)CH3 
(7-1 7C): Y^ NHC(0)C6Hs 
(7-17D):Y® = N(CH3)C(0)CH3 



WO 02/068420 




(7-18) 



AMitionally/the compcmiicl (7) may be syntliesked from substituted D-ornithine. A 
cOTicrete example of the method is descnbed in ''Comprehensive Organic 
transfarmation'^ R C. Larock, VCH piiblisher Inc., 1989. 

Coocrete examples of the synthesis of the compoimd (9) are indicated for compounds 
(9-1 A) to (9-4C) below. Compounds (9-1 A) to (9-4C) contain pharmaceutically 
permissible salts. 
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Table 17 

Compoun d Produ cfion Metho d 

y~~^^ wo 02/48138 

(9-1 A): ==CH3 
(9-18): =CH2CH3 
(9-1C): Z'^^CHaCHaOH 
(9-1 D): Z^^CHaCHaF 

(9-1E):Z^~H 




J. Org. Chem. 44, 2732 (1979) 



(9-2) 



\ Using compound (9-2) as the starting 

material, follow Itie method descHbed, for 
example, in the J. Org. Chem. 44, 3872 (1979). 



A 



(9-3) 
HH 



2$ NHI2 

(9~4A); - CH3 
(9-4B): = CH2CH3 
(9-4C); Z^ = CH2CH2CH3 



Arch. Pharm. 322, 499 (1989) 



A commercial prodiiet may used for the liydroGhioride in the Gompound (9-l E). The 
compound (9) may be synthesized from substituted DL-omithine using well-knowTi 
methods. A concrete example of the method is described in "Comprehensive Organic 
transformaiiori", R.C, Larock, VCfi publisher Jnc, 1989. 
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Production Method 5 

Among the compoimds represented by formula (I), the compound i^pi^sented by fomiu!a 
(16) or a salt thereof can, for example, be produced by the method depicted below. 




....^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ ...^.^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ i 

[111 the formula, R\ R^, R'\ R"^, and q are the same as above.] 

1) Process 1 

The compound (15) may be produced by all owing the compound (6) to react with the 
compouod (14) in an inactive solvent with or without the presence of a base. Exampies of 
the base include diisopropylethy! amine, triethyiamine, pyridine, 4- 
(diinethyi ami iio)pyri dine, N-tnethylmorpho!ine, md the like; and diisopropylethyJaniine, 
and the like is preferable. The amoimt of the base used may be selected in the range of I 
to 10 weight equivalents to compound (6). Inactive solvents include N-methy!-2- 
piperidone, dimethylformamide, toluene, and mixtures of these, etc. Preferably, N« 
methyl-2- piperidone and the like is used. The reaction temperaliire may be selected in 
the range of approximately SOX to approximately 200*^C. In addition, the reaction may 
be conducted in a sealed reaction vessel such as an autoclave. 

2) Process 2 
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Compound (16) may be produced by optical resolution of compound (15). Optical 
resolution can be conducted by dissolving compound (15) in an inactive solvent (for 
exainple, alcohol salveiits such as methanol ethanol or 2-pJx>paiioI: ether solvents such 
as diethyl ether; ester solvents aich as ethyl acetate; hydrocarbon solvents such as tohiene; 
or acetonitiyl and the like, or mixtures of these), and by tbnning into optically active 
acids (for example, a monocai1>anic acid such as mandelic acid, N-benzy!oxya!anine, or 
lactic acid; a dicarbomc acid such as tartaric acid, o~diisopropylidene tartrate, or malic 
acid; or a suifonic acid such as camphorsulfonic acid or bromocamphorsulfonic acid) and 
salts. The temperature at which the salt is formed is in the range from room temperature 
to the boiling point of the solvent. In order to improve the optical purity, it is desirable to 
raise the temperature close to the boiling point of the solvent Hie yield may be improved 
by cooling as necessary prior to fihering out the pi^cipitated salt. The amount of opticaOy 
active acid or amine used is suitable in the range of approximately 0.5 to approximately 
2.0 weight equivalents to the substmte, preferably, in the range of more or less 1 weight 
equivalent Highly pure optically active salt can be obtained by re-crystallizing the 
crys:tals as necessary using an inactive solvent (for example, alcohol solvents such as 
methanol, ethanol, or 2-propanol; ether solvents such as diethylether; ester solvents such 
as ethyl acetate, hydrocarbon solvents such as toluene; or acetonitry! and the like, or 
mixtures of these). Using common methods, the obtained salts may be treated with an 
acid or base as necessary to obtain free substance Moreover, compound (16) may be 
produced by separating out compound (15) using a commercial chiral column. 

Production Method 6 

Among the compounds represented by formula (I), the compotmd represented by fonnula 
(16) or a salt thereof can, for example, be produced by the method depicted below. 



WO2«04/e4S379 



103 




{In the fomvula, R ■ , R"^, R\ R mid q are the sanie as above J 



1) Process 1 

Compound (16) may be produced from tlie compound (6) using the same metliod as 
that in Process 1 of Production Method 5. [f necessary, the compound (16) may be 
separated as optically active substance by the same method as that in Process 2 of 
Production Method 5. 



Production Method 7 

Among the compounds represented by formula Q), the compound represented by formula 
(19) or a salt tliereof can, for example, be produced by the method depicted below. 



R- (6) 



I ^ 1 

r2 



r.^^^-Ki'^H Process 1 „ ^ 

O n ^ ,11 .WNH NH2 



^ TV 



(19) 



[111 the formula, R^, R\ R% and q are the same as above.] 

1) Process 1 

Compound (19) may be produced from the compound (6) using the same method as 
that in Process 1 of Production Method 5. 



Prodoctian Method S 

Among the compounds represented by formula (I), the compound represented by formula 
(16) or a salt thei^of can, tor exahiple, be produced by the method depicted below. 
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[In the formula, R\ BT, md q are the same as above J 



1) Process 1 

Compound (21) may be produced from the compound (6) using the same method as 
that m Pi ocess 1 of Producti on Method 5. 

2) Process 2 

The compound (16) may be produced by de-protecting the Boc group of the 
compound (21) in an inactive solvent in the presence of an acid. Examples of the acid 
include hydrochloric acid, sulfuric acid, or tritluoroacetic acid; and trifluoroacetic acid is 
preferable. The amount of the acid used may be selected in the raaige of I to 5 weight 
equivalents to compound (21). Examples of inactive solvents include halogenated 
hydrocarbon solvents (dichlorom ethane, dichloroethane, ch!oro:fomi, and the like), ether 
(L,4-diaxane, and the like), and mixtures of these, etc. The reaction temperature may be 
selected in the range of approximately -2Cr^C to approximately 

Production Method 9 

As indicated below, compound (20) may be produced .from the compound (22) by 
foljowing the method described, for example, in J. Oi^. Chem. 50, 4154 (1985). 
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0 

HO ^NH2 HO ^NHBoc ^NHBoc 



Process 1 ^^jf P<\ Process2 Process 3 

^ (22) (23) (24) 

JvlHBoc J^HBoc 

(26) (20) 
[In the fonnula, and q are the same as above- ] 

AH the processes from processes 1 to 4 can be conducted by referring to the method 
described in ''Comprehensive Organic transfonnation'', R,C. Larock, VCH publisher Inc, 
1989, 



Pmdoction Method 10 

Concrete examples of the compound (17) include the following compoutids (17-1) to 
(17-46). "I'hese conipounds may be produced, for exarnpie, by following the methods 
described in WO 01/74774 and '"(Comprehensive Organic transtbiTiiation'^ R C. Laiock, 
VCe publisher Inc./l 989. 
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mi sNHa HaN^ ^2 




OH 

(17-1) 





(17-6) 
H2N, .NH2 



(17-4) 

H2N, ^2 

o 

^ f OH 

(17-5) 



i 



^OH 



(17-7) 




\ 



(17-8) 





(17-11) 
H2N, ,NH2 



o — ' 

(17-12) 

H2N, mi 




(17-13) 
H2N, >1H2 




(17-14) 

(17-9) — < 




,0 



(17-10) 
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H2N, ,NH2 H2N. 44H2 





H 



(17-16) 
H2N, 



(17-21) 



0 

° f .] 



fVleO OiVIe 
(17-17) 




H 



m. .NH2 




(17-22) 0 



H2N. ^2 



(17-18) O 



H2N, -NH2 



H 



(17-19) 



0 



(17-23)/ 



H2N, mz 





NH 



.0 



(17-24)^ 

(17-20) I 



H2N. .NHa 




NH 

I 

o=s=o 

(17-25)! 

H2K vNHa 




b 

(17-26) 

H2N, 

/ 

NH 

i 

0™S-0 
(17-27) 
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HsN, 4MH2 



/ 

o ^ 



H2H. 




(17-32) 



H2N, 




O ^ 
(17-33) 



O ^ 
(17-34) 



Halt 




o 

(17-35) 




O 

(17-36) 



JSIH2 




(17-37) 

HaN^ .NH2 

(17-38) 
H2H .NH2 

Q 




0 



(17-39) 
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H2N, ,NH2 



N 




\ 



(17-40) 



H2N. -,NH2 




(17-41) 

H2H. m2 




CM 



(1?™42) 

H2N, ^2 




NH2 



H2N. .NH2 




OEt 



(17-44) 0' 




\ J> 
HN \ 

— OEt 

0 

(17-45) 



H2N ,NH2 



O 

(17-46) 



(17-43) 

Commercia! products may be used for the compourjds (14) aiid (I S). 

If the GOftipouiids or interniediates of tlie present invention, coniprise a tectfonal 
group such as m amino group, carboxy group, hydroxy! group, aaiudino group, guanidino 
group, or 0x0 group, a process to introduce a protective group or a process to remove 
protection may be included as necessary in the production method of the compounds of 
the present invention. The methods described in '^Protective Groups in Organic Synthesis 
2^^^ Edition (John Wiley & Son^, Inc, 199 ly may be used for suitable protective groups, 
and for methods to protect and de-protect. 

Examples of protective groups for hydroxy! groups include ten4iuty!dimethylsir)i 
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group, methoxymethyl group, and tetrahydropyranyl group; and examples of protective 
groups for mmm groups include tert-but>ioxycarbonyl group and benzyloxycarbonyl 
group, ']1iis kind of protective group for hydroxy! groups can be removed by reacting m a 
solvent such as aqueous methanol aqueous ethanol, or aqueous tetrahydroforan in the 
presence of an acid such as hydrochloric acid, sulftmc acid, or acetic acid. In addition, if 
a tert-butyldimethyisiryl gmup is used, for example, removal can be conducted in a 
solvent such m tetrahydroforan in the presence of tetrabutyl ammonium fluoride. To 
remove the protective group for an amino group when a tert-butyloxycarbonyl group is 
used, for example, a reaction is conducted in a solvent such as methylene chloride, 
chloroform, or aqueous methajio! in the presence of an acid such as hydrochloric acid, or 
trifluoroacetic acid, and a benzyloxycarbonyl group is removed, for example, by reacting 
in a solvent such as acetic acid in the presence of an acid such as hydrobromic acid. 

Forms of protection when protecting carboxyl groups include, for example, tert- 
butyiester, orthoester, and acid amide, Tert-but\^ tester protective group is removed by 
reacting in an aqueous solvent in the presence of hydrochloric acid; oithoester is removed 
by dissolving in a solvent such as aqueous methanol, aqueous tetrabydiBfuran, or aqueous 
1 ;2-dimethoxyethane, and then treating with an alkali such as sodium hydroxide; and acid 
amide is removed, for exanipie, by reacting in a solvent such as water, aqueous methanol 
or aqueous tetrahydrofuran in tl^e presence of an acid such as sulfuric acid. 

Prodrugs can be produced by toll owing common methods. 

The xanthine compounds represented by formula (I) include substances having an 
optically active core, consequently, these racemic substances may be obtained in 
optically active form if optically active starting materials are used. If necessary^ the 
racemic substance obtained may be physically or chemically divided into optical 
enantiomers using well-known methods. Preferably, diastereomers are fonned from the 
racemic substance based on a reaction using an optically active resolving agent. Division 
into diastereomers of different forms may be achieved by well-known methods such as, 
for exampie, tractional crystallization. 



WO2«04/e4S379 



1 11 

The xanthine compound and the prodrug thereof may, for example, be made hm a 
salt by dissolvitig in a solvent such as water, methanol, ethane!, or acetone, and mixing 
with a phannaceutically permissibie acid. Examples of pharmaceutically permissible 
acids inckide inorganic acids mch m hydmcWoric acid, hydrobromic acid, suiftiric acid, 
phosphoric acid and nitric acid, or organic acids such as acetic acid, propionic acid, 
OKaiic acid, syccinic acid, lactic acid, malic acid, tartaric acid, citric acid, maleic acid, 
fbmaric acid, niethanesulfonic acid, p-toluenesulfonic acid or ascorbic acid. 

The pharmaceutical agent of the present invention may be applied to the treatment of 
a variety of diseases based on an action to inhibit DPP-I V, The compoimds in the present 
Description are useful in the suppression of postprandial hyperglycemia in the pre- 
diabetic state, treatment of non-insuiin-dependent diabetes^ treatment of auto-immune 
diseases such as arthritis and rheumatoid arthritis, treatment of diseases of the 
gastrointestinal mucosa, promotion of growth, suppression of transplanted organ rejection 
reaction, treatment of obesity, treatment of eating dkorders, treatment of HI V infection, 
suppression of tumor metastasis, treatment of prostatomegaly, treatment of dental 
periostitis, and the treatment of osteoporosis. 

When used therapeutically, the xanthine compound of the present invention, prodrug 
thereof or phannaceulicaiiy permissible salt of either may be administered orally or non- 
orally (for example, intravenously, hypodermicaliy, by intramuscuiar injection, locally, 
transrectally, transcutaneously, or transnasaily) as a pharmaceutical composition. 
Examples of orally administered compositions include tablets, capsules, pills, granules, 
powders, liquids and suspensions; and examples of nonnually administered compositions 
include aqueous agents for injection, oils, ointments, creams, lotions, aerosols, 
suppositories, and patches. These preparations may be prepared using conventional, well- 
known technologies, and may contain the non-toxic and inactive carriers and excipients 
commonly used in the field of medical preparations. 

The dosage may veT3? depending on the individual compound, and depending on the 
disease, age, weight, sex, and symptoms of the patient, and on the administration route, 
but normally for adults (weight 50kg), OJ to 1000 mg/day, preforably 1 to 300 mg/day, 
of the xanthine compound of the present invention, prodrug thereof or pharmaceuticaJly 
permissible salt of either is administered once daily or divided into 2 to 3 doses. 
Moreover, administration can be divided into once every several days or several weeks. 
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Moreovei; the xanthine compotmd of the present invaition, prodriig thereof or 
pharmaceutically permissibie salt of either may be concomitaotjy used with other agents 
to treat diabetes. Here, exampies of other agents to treat diabetes includes insulin 
preparations, sulfonylurea drugs, sulfonamide drags, insulin secretion promoters, 
biguanide drugs, a-glucosidase inhibitors, and drugs to alleviate insulin resistance. 

:Bnjbodime^ 

Tlie present invention will be explained in detail below using reference examples and 
embodiments, but the pi^sent invention is not limited to these. Further, the following 
abbreviations may be used in order to simpiify the present Description: 

Boc: tert-butoxycarbonyl group 

Cbz: Benzyloxycarbonyl group 



Enibodimeni 1 

l,3-dimethyl-7-(2-methy!-541uorobenzyl)«8<(R)-3 




5i) mg of the compound of Embodiment 1 was obtained by optically resolving the 
compound of Enibodinient 6 using an optically active column mKht the following 
separation conditions. 
Separation conditions: 

Column: CHIRALPAK AD^H (DAICEL) (^2.0 cm x 25.0 cm) 

Mobile phase: 34% 2-propanol / 65.8% hexane / 0.2% diethylanune 

Detection wavelength {W): 254 nm 
Flow rate: 5.0 ml/min 

Retention time: 36.98 min (CHLRALPAK AD-H: 34% 2-propanol / hexane / 0.2 vol % 
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diethylamine) 

'EMK (mm-., CDCI3) 6 7.16-7.12 (m, IH), 6.89-6.84 (m, IH), 6,45-6.41 
(ffi, m), 5.32 (d, J = 16.8 Hz, IH), 5.27 (d, J = 16.8 Hz, IH), 3.58 (s, 3H 
), 3.40-3.35 (m, IH). 3.34 is. 3H), 3.26-3.23 (m, IH), 2.93-2.88 (m, 2H), 
2.74-2,68 (la, IH), 2.33 is, 3H), 1.95-1.88 (ai, Hi), 1,75-1.68 (m, IH). 1.6 
0-1.56 (jH. IH), 1.26-1.22 (ro, Hi). 
MS (ESI*) 401 (r+l, 100%). 

Embodiment 2 

l,3Kiimethyl~7-<2-bromo-5-fluord3enzyl)-8-((R)-3-amjnopiperidm^ 





O 



} NH2 



Opjtcal resolution |^ ^ N^-^" ^ \ 

/) — N ) 

" |V| \............./ 



NH2 



3,7 mg of the compound of Embodiment 2 was obtained from the oompouird of 
Embodiment 7 iisitig the same method as that of Embodiment 1 . Retention time; 38. 16 
mint (Ct-JIRALPAK AD-H: 34% 2-propanol / liexane / 0.2 vol% dietliyl amine) 
Him (400 MHa, CDGIj) 5 7.58~7.54 (m, IH), 6.93~6.87 (ns, iH), 6.59-6.55 

(m, IH), 5.38 (d, J = 17.7 Hz, IH), 5.34 (d, 1-17.7 Hz, IH), 3.58 (s, 3H 

), 3.39-3.38 (m, IH), 3.36 (s, 3H), 3.26-3.22 (s«, Hi), 2.94-2.90 (ra, 2H), 

2.71-2.66 (m, ill), 1.97-1.89 (m, IH), 1.78 -1.70 (a, IH), 1.61-1. S7 (m, IH), 
1.26-1.23 (m, IH). 
MS {BSI+) 465 (M'4l, 100%). 



Enibodinient 3 

l,3-dimethyl-7-(2-inethyl-5-fluorobenzyl)-8-(|; ((IS, 2R)-2- 
aminocyclohcKy 1 )anuno]xanthine 



p 





O 




■m NH2 



Opitcal resoiution 



1 ^ §> 




6 mg of the compound of Embodiment 3 was obtained by optically sepamting the 
convpouftd of Enibodhnent 18 ysing an optically active colamii tmder the following 
separation conditions. 

Separation conditions: 



Retention time: 22, 1 3 min (CHIRALPAK AD«H: 34% 2i)ropanoi / hexane / 0-2 vol % 
diethylarnine) 

NMR (400 MH%, CDCl^) 8 7, 17 -7. 14 (m, IH). 6.92 6.87 (m, IH), 6.63-6.60 
IH), 5. 3B (s, 2H), 4,97 (d, J ^ 7, 2 Hs, IH), 3.84-3,78 im, IH), 3.55 
(s, 3fl), 3.37 (b, 3H), 2*99-2.96 {m, IH), 2.33 (s, 31i), L70-L66 {m, IH), 
L59-L56 (m, IH), L40-L25 (m, 6H). 
MS (ESI-^) 415 (r-^i, 100%), 

Embodiment 4 

l,3Klimethyl-742-nietky}-5-fluorobenz¥ 




CHIRALPAK AD-H (DAICEL) (*I>2.0 cm x 25.0 cm) 
34% 2-propanol / 65,8% hexane / 0.2% diethyUinune 
254 nm 
5.0 ml/min 




NH2 



F 



An ethanol solution (6 mL) of 1,3 dimethyl-7'>(2-'methyl-5-fluorobenzy))-8- 
bromoxanthine (152 mg) and (R)-3-aminopiperidine (100 mg) was sealed In a tube. 
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heated to Vl(fC and agitated for 20 hours. After cooling the reaction solution to 25*C, 
vacuum concentration u<as conducted, saturated sodium bicarbonate water was added to 
the residue and extraction was conducted 3 times with chloroform (30 mL). After tlie 
organic layer was dried with anhydrous sodium suiiate and liltered, vacuum 
concentration was conducted, the residue w'as retined using silica gel cohimn 
chromatography (deveiopment solvent: chioroform / methano! == from 100/1 to 20/1), and 
compound of Embodiment 4 (1 24 mg) was obtained as a white solid. 
*H KMR (400 MHz, CDCI3) ^ 7. 16~7. 12 (m, IH), 6.89-6,84 im, iH), 6. 45-6. 41 \ 

(ra, IH), 5-32 (4 J 16.8 Hz, IH), 5.27 (d, J = 16.8 Hz, IH), 3.58 (s, 

), 3.40-3.35 (ai, IH), 3,M (s, 310, 3. 2&-3. 23 (m, IB), 2.93~2.88 (m, 2H), | 

2. 74-2. 68 (m, IM), 2.33 (s, 3H), 1. 95-1. 88 (in, IH), 1. 75-1. 68 (a, IH), i.6| 

0-L66 (m, IH), 1. 26~1. 22 (m, IH). I 
MS (ESI+) 401 (M>i. 100%). i 

Embodiment 5 

1 ,3-dimethy]-7<2-chloro-54iuof obenzyl)-S~((R)-3-aininopiperidin-l -y 1)^^ 



The compound of Embodiment 5 synthesized from the corresponding reference 
compound using the same method as tiiat of Embodiment 4. 

(ffi, IH), 5.38 id, J - 17.6 Hz, IH), 5.33 (d, J - 17.6 Ha, HI), 3. 08 (s, 3H 
), 3.40-3.38 (ffl, m), 3.36 (s, 3H), 3.28-3,22 im, IH), 2.94~2.9l (m, 2H), 
2.73-2.68 (m, iH), L 93~X.90 (ai, IH), 1. 73-1, 72 (a, IH), 1. 61-L 57 (», IH). 
L 27-1. 24 (m, IH). 

MS (ESI4) 421 (M'+l, 1001). 




Gt 



1 r 



mi 



Embodiment 6 
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l,3<Umethyl-7-(2-methyi-5-fluorobenzyO 




An ethanol soiution (6 niL) of 1,3 dimethyi-7"(2-methyl-5«f1uorobeiizyl)"8- 
bromoxanthine (191 mg) and 3-[(tert-butoxycarbony1)amino]piperidine (200 mg) was 
sealed in a Uibe, heated to 100^ C mid agitated for 30 hours. After cooling the reaction 
solution to 25^C, vacuum concentration was conducted. The residue vms refined using 
silica ge! coiunui chromatography (development soivent: chbroform / methanol ■■■■ from 
200/1 to 75/1), and the product was obtained. Next, 4N hydrochloric acid/dioxane 
solution (20 mL) was added to the xanthine solution of the present product (4 niL), and 
this was agitated tor 3 hours at 25''^C. Vacuum concentradon was conducted on the 
reaction solution, saturated sodium bicarbonate water (lOOml.) was added to the residue, 
and extraction was conducted 3 times using chlorolbrm (30 mL). After the organic layer 
was dried with anhydrous sodium sulfate and filtered, vacuum conceotration was 
conducted, and the compound of Embodiment 6 (204 mg) was obtained as a white soHd. 

MR (400 ffiz, CDCI3) 5 7.16-7.13 (m, IH), 6,89-6.84 (m, IH), 6.44-6.41 | 

(m, IH). 5.32 (d, J =^ 16,7 iiz, IH), 5. 26 (d, J - 16.7 IH), 3.58 (s, 3H| 
), 3.40-3.36 im, IH), 3,34 (s, 3lD, 3.26 -3,22 (m, IH), 2,95-2,88 (m, 2H), | 
2.75-2.69 (m, IH), 2,33 (s, 3H), L95-L88 {m, IH), L7i-L69 (m, llO, Lsj 

2-L58 Cm, IH), L 26-L 21 (m> IH), 1 

MS (Esi r) 401 er a, ioq%). | 

The coiupounds of Embodiments 7 to 10 were syntliesized from the various 
corresponding reference compounds usiiig the same method as that in. Embodimeiit 6. 
Embodiment 7 

l,3«dimethy]-7-(2"bromo-541uarobenzyi)-8-(3-aminopiperid 
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F 




'H miR (400 M«5S, CdCl^) 67.58-7.54 (m, IH), 6.93-6.88 (m, IH), €.59-6.56 ( 
m, IH), 6.38 (d, J = 17.C IH), 5.34 id, J = 17.0 Hz, IH), 3.58 (s, 3H). 

a 40-3. 38 {ffl, IH), 3,36 (s, SH), 3.26-3.22 (m, IH), 2.93-2.88 (ra, 2H), 2, 
71-2. 66 (m, IH), 1.93-1.89 (at, IH), L 75- 1.71 (a, lii), L 61-1. &7 {m, 111), 
1.29-1.20 (rj, IH). 

MS (esit) 465 cr+i, m). 

Embodiments 

13-<i^n^ethyl-7-<2^;IUoro-541uorobenzyl)-8-(3-aminopiperidin-l-yl)xanthine 



'H JMg (400 Mlz, CD€Xs) S ?.39-L 36 (m, iH) , B. 98-6. 93 (la, 111) , 6.61-6.58 
(m, IH), S-38 (d, J = 17.6 Hz, IH) , 5.33 (d, J = 17,6 Hx, lift , 3.58 (s, 
3H), 3.40-3.38 (m, IH), 3.36 (s, 3H), 3.25 3.22 (ra, IH), 2.95-2.88 (m, 2H), 

2.72-2.67 (m> IH), 1.93-1.90 (m, IH), 1.73-1.70 (a, IH), 1.61-1.57 (m, IH 
), L 25-1. 23 (nt, IH). 
MS (ESlO 421 (Hf-i, 100^). 




Embodiment 9 

l,3-dimethyl-7-(2~metiKixy~541uorobenzyr)-8K3-an«nopiperidiii~l-yl)xaiTd^^ 




(itt, IH), 5.36 (d, I« 17. g Hz, JH) , 5.31 (d, J 17. 2 Hk, 1H), 3. 86 (s, 3 
H), 3.57 (s, 3H), 3. 42"3. 37 (m, 111), 3.35 (s, 3H), 3.29-3,24 (m, III), 2.92 
-2.87 (m. 2H), 2.73-2.6? IH), .1. 94-1. 88 (m, IH), 1. 75~L68 (ni, IH), L 
60-1.56 (m, U0, L 26-1. 20 (m, IH). 
iS (ESI+) 417 (r+l, 100%). 

Embodiment 10 

l,3-^imethyl-7-(^4rifluaromethyl-5-fluorobem5yl)-8-{3-aminop}peridin 



'HKMR (400 MHz, OX^l^) 8 7.74-7.71 (ra, IH), 7.09-7.05 (m. IH), 6.66 (d, J 
==9.0 Hz, IH), 5.54 (&% 2H), 3.59 (s, 3H), 3.41-3.36 (m, IH), 3.35 is, 3H 

), 3.23-3.19 (ra, IM) , 2.9i~2. 84 (m, 2H), 2. 70~2. 65 (m, IH), L 93-1. 89 im, 
IH), 1.69-1.6? IH), 1.58-1.54 <m, IH), 1.25-1.21 (m, IH). 
MS (ESI+) 458 (r+1, 100%). 




Embodiment 11 

l-(2<<>xo-2-phenyiethy!)-3-methyl-7--(2-methyl-5-fiuorobenzyl>8-{{R)-3-aminop 
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An ethauol solution (6 mL) of i-(2"Oxo-2-pheeylethyl)-3-methy 
iliK>robenzyl)-8-broraoxanthiiie (242 mg) and (R)4en-3-butyipepiridin-3-yl cart>ainate 
(200 nig) was seated in a tube, heated to 1 lO^'C aiid agitated for 30 hours. After cooling 
the reaction solution to vacuum concentration was conducted. The residue was 
refmed using silica gel column chromatography (development solvent: chloroform / 
methanoi ''''' from 200/1 to 75/1), and the product (350 nig) was obtained. Next, 4N 
hydrochloric acid/dioxaiie solution (20 mL) was added to tlie xanthine solution of the 
present product (5 mL), and this was agitated for 3 hours at 25'^C. Vacuum concentration 
was conducted on the reaction solution, saturated sodium bicarbonate water (ICQ mL) 
was added to the residue, and extraction was conducted twice using chloroform (50 mL), 
After the organic layer was dried with anhydrous sodium sulfate and filtered, vacuum 
concentration ivas conducted, and the compound of Embodiment 1 1 (237 mg) was 
obtained as a white solid. 

m mB:. (400 MH^, GDe:!^) § 8. 00-7.97 (m. 2H}. 7, 59-7. 56 (m. IH) , 7.50-7.44 
(m, 2H), 7.13 idch J - 5.6, 8.3 Hz, IH), 6-88-6.84 <m. 1H), 6.51 {dd, J 
2. 5, 9,7 }h, IH), 5.40 (s, 2H), 5.30 (d. J 16.8 liz. IH), 5.25 id, J ^ 16, 

8 Hz. iH) , 3. 60 is, 3«) , 3. 4S-3/3S (m, IM) , 3. 30-3.23 (m. IH), 91 ( 

2H), 2.76-2.71 (jtk IB). 2.30 (s, 3H), L97-L90 (m, L 76 1. 70 (m, 

IH), 1.65-L60 (m. Hi), L 30-1. 22 (m, IH), 

MS (Esi^) m Wn, m%h 

The compouMs of Etnbpdiments 12 to 14 were synthesized from the various 
corresponding reference compounds using the same method as that in Embodiment 1 i , 

Embodiment 12 

] -(2-naptbylmethyl)-3-methyl-7-(2-methyi-5-fiuorobenzyi)-8-((R^ I - 

yl)xanthine 




'H KMR (400 Mite, CDCI3) 6 7.86 <s, IH), 7.T&-7.73 im, 3H), 7.55 (dd, J = 1. 
7, 8.4 1fe, IH), 7.43-7.40 (a, 2H), 7.14-7.12 (% IH), 6.90-6.87 (ss, IH), 6. 
50 (dd, J = 2.6, 9,8 Hss, IH), 5.36-5.26 («, 4H), 3.56 {s, m), 3.39-3.35 ( 

IH), 3.26-3,22 (ta, ill), 2.92-2.36 <ra, 2H), 2.73-2.68 (rn, iM), 2.32 (s, 
3H), L 94 -1. 88 (m, IH), i. 75 - .1. 68 (m, 1H) > L62-L5S im. W. l,25~L 19 (m, 
IH). 

MS (ESI+) 527 itH, m%). 

Embodiment 1 3 

l~(pyridin-2-yi raethyl)-3~methyi-7H^2-methyl-5-tluorobenzyi)-8-((R)-3~aniiflo 



'HMR (400 MHz, CDCI3) 6 8.50 (d, J = 4.2 Ifa, IB), 7,50-7.56 IH), 7.17 

(d, J 7.8 }h, m, 7.14-7.09 (in, 2H),, 6.88-6.84 (m, IH), 6.48 (dd. J 
2.5, 9.8 Hz, Hi), 5.36-5,26 (m, 410, 3.58 (s, 3lO, 3.4l~3.38 (m, IH), 3,26 

-3.23 (a, IH), 2.95-2,90 (m, 2H), 2.78-2.72 (m, IH), 2.30 (s, 3H), L72-1. 
69 (m, IH), 1.65-1.57 (tti, 2H), 1.29~i,25 (m, IH). 




Embodiment 14 

l-(i$oc|uinoliti-i-yl methyl)-3-methyl-7-(2-methyl-5-f1uorobenzyl)-S-((R)-3- 



aminopiperidin-l-yl)xanthine 
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'H mm (400 Mz, CDCI3) 5 8.33 id, 3 - S.B Hz, IH), 8.17 (d, J 8.4 Hz, 
IH), 7.79 id, J ==8.0 Hz, IH), 7.65-7,58 (m, 2H), 7.48 (d, T = 5.7 IH), 

7.W~7. 07 (ni, IH), 6,86-6.83 (m, IH), 6.54 (dd, J = 2, 5, 9. 8 Hz, IH), 5,8 
2 (s, 2H), 5.33 (d, J ^ 17. 1 Hk, IH), 5.28 (d, J 17. i Hz, IH), 3.62 (s, 
3H), 3.42-3.38 (m, IB). 3.28-3.23 (si, IH), 2. 94-2. SO (ffl, 2H), 2.76-2.71 (m, 

IH), 2,28 (s, 3H), 1.94-1.90 (ta, IH), 1.75-1.70 (m, IH), L 61-1. 55 (m, IH 
), 1.26-1.23 (fti, IH). 
MS (ESIO 528 (M -.4, 100^). 

1 -[2>oxo-2-^2-methoxyphetiyl |ethyl]-3-methyl-7->(2-met%l^^ 
ajminopiperidin-1 -yl)santhine 




1 Y 

O N ^" \ 



NH2 



An ethaiioi solivlioii (10 mL) of l-[2-oxo-2-(2-Tnethoxyplieiiyl)ethylj-3-m 
methyl-54luorobenzyl)-8-bromoxanthin^ (258 mg) and 3-aminopepirjdine 
dihydrochloride (346 mg) was sealed in a tube, heated to 1 iO'^C and agitated for 8 hours. 
After cooiing the feactioii solution to IS^'C, vacuum concentration was conducted. The 
residue was dissolved in chloroform (100 mL), and was rinsed with IN hydrochloric acid 
(100 niL) and then in saturated sodium bicarbonate water (iOO mL), The organic layer 
was dried with anhydrous sodium sulfate and filtered, vacuum concentration was 
conducted, and the compound of Embodiment 1 5 (186 mg) was obtained as a pale yellow 



solid. 



'HHMK (400 MHz;, CDCy §7.91 (dd, S- 1.8, 7.8 Hz, IM), 7.50-7.46 (m. ilO, 
7.12 (dd, J = 5.7, 8.2 Hz, IH), 7.01--6.96 (m, 2H), 6.86-6.83 (a, IH), 6. S 

0 (dd, J - 2.6, 9.7 Ife, IH), 5.34 (s, 2H), 5.31-5. 23 (jm, 2H), 3.93 (s, M), 
3.59 (s> 3H),, 3.41-3. 37 (ra, lii), 3. 27-3. 23 (m, ili),, 2. S3-2. 88 (iii,, 2H), 2. 

75-2.69 (m, IH), 2.30 (s, 3M), i. 96-1, 88 (m, iH), 1. 75-L68 (m, IH), 1.61- 

LS9 (m, IH), 1.26~L23 {m, IH). 

MS (ESI-S-) 535 (M'-i-l, 100%). 

The compounds of Embodimenls W 17 wefe ityntiiesked frotii the vaiious 
corresponding refei-ence compounds using the same method as timt in Embodiment 15, 
Embodiment 16 

l-[2H>xo-2-(3-roethoxyphenyl)ethyl]-3-methyl-7-(2-methyi-5-fluord)enzyr)-8-(3- 
aminopipertdin-i-yl)xantiiine 



MR (400 MHz, CDCI3) 6 7. d9~7. S7 (se, IH) , ?. 50~7. 49 (m, IH) , 7. 39-7. 35 
(m, IH), 7. U-7. li (ra, 211), 6.87-6.84 (sn, IH), 6.52-6.49 (m, IH), S, 38 (s, 
2H), 5.30 (d, J = 16.8 Hz, IH), 5.25 (d, J = 16.8 Hz, IH), 3.83 (s, 3H), 
3. 59 (s, 3H), 3. 42-3. 39 (a, IH), 3. 30-3. 25 (ra, IH), 2. 95-2. 91 (m, 2H), 2, 

76-2.70 (tti, IH), 2.30 (s, 3H), 1. 98-1.90 (ra, IH), 1. 7S-L 70 (la, IH), i.62- 
1.80 (m, IH), 1.27-1.24 (m, IH). 

MS (Esi-^-) 535 imh m%). 

Embodiment 17 

142H3xo-2-(4-methoxyp!ienyl)ethyi]-.^ 




aminopiperidin-l-yl)xanthine 
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I NH2 

(400 ?tffiz, Ca)Cl3) 5 7.98-7.9S (la, 2K), 7.12 (dd, J= 5.7, 8.3 Hz, ,IH 
) , 6.95-7,91 (m, 2H) , 6,88-6.84 (ni, :!M), 6.50 (dd, j = 2. 6, 9, 7 H2, IH) , 5. 
36 (s, 2H), 5.30 (d J - 16.7 Hz, IH), 5.25 (d, J = 16. 7 Ifa, IH), 3.87 (s, 
3H), 3,59 (s> 3H), 3.42-138 (ns, .110, 3.29-3.23 (m, ili). 2.96-2.<S9 (m, 2H 
), 2.75-2.70 (ffl, IH), 2,29 (s, 3H), 1.9S-1.88 (m, IH), 1.78-1.69 (m, IH), 
1.64-1.61 (m, m), 1.27-1.24 (m, IH). 
MS (ESI+) 535 <r+l, 100%). 



Embodiment 18 

l,3KlimethyJ-7-(2-methyi-5-fluorc*enzyl)-8-[(cis-2-aminocyclohexyl)am}no]^ 




O 

1 




J ji >-NH NH9 



I 



An N-methyipyrrolidinone solution (1 ,5 mL) of 1 ,3-d!^lethy1-7"(2"methy^-5" 
fluo^obe^zy!)-8-bromoxailth^^e (191 mg) and l,2-Gyc!ohexanedi amine (171 nig) was 
sealed m a tube, heated to 160^C and agitaled for 10 hours. Alter cooling the reaction 
solution to 25 "^C, vacuum canccutratioii was condycted, 5% potassium carbonate water 
was added to the residue, at)d extraction was conducted 3 times using chlorofbrm 
(30 niL), The organic layer was dried with anhydrous niagnesium sulfate and filtered, and 
then vacuum concentration was conducted. This was refined by adding toluene (1.0 mT) 
and re-cry stailizing, yielding the compound of Embodiment I S (182 mg) as a white solid. 
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'HNMR imomiz, (Mh) § 7.17-?. 13 (m, IH), 6.91-6.86 (ib, XH), 6.63-6.60 i 
(b, m) , 5,34 (s, 2H) , 4,95 (d, J = 7. 3 Hz, IH), 3.83-3.77 (m, IH). 3. S5 {| 
s, 3H), 3.37 (s, 3H), 2.98-2.96 (m, IH), 2.32 (s, 3H), L 68-1. 20 (m, 8H). | 
MS (BSI-) 415 (1*41, 100%) 

The compounds of Embodiments 19 to 22 were synthesized from the various 
conesponding referejice compCHinds using the same method as that in Embodiment 18. 

Embodiment 19 

1 ,3Kiimethyl-7-(2~clUofO~5-tluoroberizyi )-8-[(cis-2~ai«inocy ckihexy !)^^^ 





? I >--Br ^ j i HH2 

% m. (400 life, (Ml^ 5 7. 38-7. 35 (t«, §, 98-f5. 93 im, M). 6/79-6.76 
(ia, IH), 5.44 (s, 2l0, 5.13 (4 J = 7.2 Hz. IH), 3, 86-3.82 (iaa, IH), 3.54 
is, 310, 3.38 (s, 3H), 3.04-3.01 (m, IH), L 69-1. 34 (m, 8H). 

MS (mW -135 (M>1,, 100%) 
Embodiment 20 

13Hlimetbyl-7-(2~bromo-5-tluorobenzy])-S-[(cis-2-anuiKKyc 




J I >— Br 1 i NH2 



NMR (4^0 MHa, CDClj) d 7.56-7.53 (la, IH), 6.92-6,87 (i8, IH), 6.71-6.68 
(m, IH), 5.42 (s, 2H), 5.08 (d, J 7.3 Hz, IH), 3.88-3.82 (m, IH), 3.55 ( 



s, 3H), 3.37 (s, 3H), 3.04-3.03 (ra, IH), L60-L35 (m, 8H). 

MS (ESI+) 479 ar+l, 100%) 



Embodiment 2 1 

1 , 3 -dimethyl -7-(2-niethoxy- 541 uorobenzyl)- 8-[(cis-2 -ami 




o 

A. 



1 ii >~-NH Hhz 



'H UMS (400 ffib, GDClj) d 7.31-7.28 (m, 10, 6.9§-S,94 (p, III), 6.87"i,84 
(a, IH), 5.63 (d, J - 7.4 Hz, IH), 5.30 (s, 2H), 3.93 (s, 3H), 3.90-3.88 ( 
m, IH), 3.49 (s, 3H), 3.41 (s, 3H), 3.16-3.14 (ra, IH), 1.64-1.38 (m, 8H), 

431 (M'i-1, 1001) 



Embodiment 22 

13-<iHT^ethyl-7-(2"methyl-54luorobeflzyl)~8~[(cis-2-animo~4,5- 
dimethoxYcyclohexyl)ainiiio3xanthine 



O 

-.A ' 



j IJ '5' 



o 




F 



> NH NH2 

N f~4 



{ ) 



Med OMa 



KMH (400 MHz, CDCls) 8 7. .17-?. 13 (m, IM), 6.90 -6.86 (iir, lii), 6.5i~6, 42 
(ffl, lljO, 5.40 (d, J - 17,1 ife, IH), 5.30 id, J - 17. i Hi, IH), 4.95 (brs, 
IH), 3.75-3.73 IH), 3.55 (s, 3H), 3.37-3.35 («, 9H), 3.50-2.50 (m. 2H), 

3.01-2.99 (a, IK), 2.32 (s, 3H), 1.79-1.64 {m, 4H). 
MS (ESI-i-) 475 (r+1, 100%) 
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Reference Exainiple 1 

1 J*dimethyl-7H'3^5-ditluorobenzy!)-8<3^^ 




An ethand solution (6 niL) of IJ d\mtthyl-743,5-dAflum 
(385 mg), 3-aminopiperidine (346 mg), and diisopropylethylamiiie (0:7 mL) was sealed 
in a tube, heated to lOC^C and agitated for 25 hours. After cooling the reaction soiution to 
IN hydrochloric acid was added and extraction with ethyl acetate was condiicted. 
I'he aqueous solution was neutralized with 4N NaOH aqueous solution, and extra^tian 
with ethyl acetate was conducted. The organic layer was dried with anhydrous 
magnesium sulfate and filtered, and then vacuum concentration was conducted. The 
residue was rinsed with etliano! and dried, and Reference Example i (320 mg) was 
obtained as a white solid. 

Hum imomiz, CDCI^) 5 6.75-6,69 k 3H)\ 5,33 is, 2H) , 3.66 (s, SH), 

X 39-3. 37 (m, IH), 3. 37 is, 3fi), 3. 26-3,21 (m. IH) , 3.01-2,91 (m, 2H), 2.7 
6-2,72 (m, IH), L99-L95 (m, IH), (m, 2H), L 33-1. 24 (m, IH), 

MS (ESH) 405 iWn, 100%). 



Reference Example 2 
l,3Hiimethyl-7-(2-methy!benzy{)-8-(^^ 




Hie compound of Reference Example 2 was synthesized from the corresponding 
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reference compound using the same method as that of Embodiment 6, 

(400 MFfe, imi,) S 7.1S-7aO {m, 6. 72 (d, J ^ 7, 4 Ife, iH), 5.3 

8 (d, J =-16.5 }fe, IB), 5.30 J =^16,5 Ik, IH), 3.57 U 3H), 3.39-3.35 
(ni, IH), 3.34 (s, 3H), 3, 28-3. 24 (m, IH), 2.94-2.84 (m, 2H), 2.72-2.67 (m, 
IH), 2.36 is, L90-LS7 (m, iH), L68-L66 {m, IH), {i% IH 

)> L27-L21 im, IH), 

MS (ESI-) 383 (Wn. 1GC%), 

Reference Example 3 

13-dimethy1-7-(;2-methy1-541uorobenzyl)-8-bromoxai^^^^^^ 



5-fludro4-metiiyibenzy!bix>mi^ (L07 g) and potassium carbonate (0J6 g) were 
added to a dimethylfomiamide (20 mL) solution of 8-bromothedphylline {L29 g) under 
nitrogen gas flow, and this was agitated for 20 hours at 25''C, Water (200 ml.) was added 
to the reaction solutioo, and this was agitated for 1 hour. The deposited solid was 
separated and rinsed with hexane (100 mL), and the compound of reference example 3 
(1 .84 g) v\'as obtained as a white solid. 

Himm (400 MIk, DMSO-d^j) 5 7.30-7.28 1H)> 7.06-7.01 (m, iH), 6.29-6,2 
5 <M, IH) , 5. 50 (s> 2H), 1 44 (s, 3H), 3.19 3H)> 2.36 (s, m. 

MS (ESI4) 381 Qin, 100%). 

The same method as that of Reference Example 3 was used to synthesize Reference 
Examples 4 to 9, 
Reference Example 4 

13^ti5it^^thyl-7-^24>romo-541uorobenz>^l)-'S-'bromoxanthine 
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F 



^HNMH (400 MHz, MSQ-d^ d 7. 79-7. 7S (ra, UO, 7.21-7.16 (m, IH), 6.53-6, 49 

(m, IH) , 5.52 (s, 2H), 3.45 (s, 3H), 3.19 (s, 3H). 
MS (SSI4-) 445 (ir+1, 47%). 

Reference Example 5 

l,3'4imethy]-7-(2<hloro-5-fluorc5benzyl)-8-bromoxanthine 



'HMR <400 1IHz, rmO~d^ 8 7.64-7.60 (ro, IH), 7.28-7.20 («, IH). 6.59-6.5 
3 (m, IH), 5.63 (s, 2H), 3.44 (s, 3H), 3. 19 is, 3H). 

MS (SSI+} ^101 cr+i, eis), 

RefererjGe Example 6 
13-<^»»ethyI~7-^2~mel!ioxy~541udrobenzy 



'EMR (400 MHz, mSQ-d^) S 7.16-7.05 (in, 2H), 6.47 (d4 J = 2. 9, 9.0 Hz, 

IH) , 5.44 (s, 2H), 3.85 (s, 3H), 3.43 (s, 3H}, 3.19 (s, 3E). 
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MS (ESI+) 397 (M'-f 1, 100«/o). 



Reference Example 7 

l,3-dimethyl~7-(24rifluororaelhyl-5~fluorobejn^;yl)-^-bromoxanth^ 




! 

'HKMR (400 iffiK, DMSO-d^) S 7,94 (dd, J = 5,4, 8. 7 Hz, Hi), 7.42-7.38 (m, 

IH), 6,64-6.61 (m, IH), S.71 (s, 2H), 3.46 (s, 3H), 3.19 (s, 3H), 
(ESI+) 435 (ytH, 84%). 



Kefereftce Example 8 
F 




I 

'H i« (400 MHz,, CDCI3) S 6.88-6.86 (m, 2H) , 6. 80-6.74 (m, IH), 5. 53 {s, 2 
H), 3.58 (s, 3H). 3.41 (s, 3li). 



Reference Example 9 

l,3-dimethyl-7-(2-metiTyibeii2>'l)-8-bromoxanthiiie 
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HlMR (400 Mz, CDdls) 5 I23~7. l8 (m, 2H). 7.12-7.08 ((n, lH)> 6.47 (d, 

J" 5.8 iiz, IH), 5.57 (s, 21-0, 3.61 (s, 3H). 3.36 is, 3H), 2.45 (s, 3H). 
MS (ESI+) 363 (M"+i, 94%). 

Reference Example 10 

5 -fl uoro-2-methoxy benzy ibromide 



N-bromosuccinimide {1.96 g) and azobisisobutylonitrile (20 g) were added to a 
carbon tetraciiloride solution (20 niL) of 4-fltioro-2-methylanisole (1 .40 g) inider nitrogen 
gas flow, and this was agitated for 19 hours at 80*C. .4.fter cooiing the reaction solution 
to 25°C, and chlorofbrm extraction was conducted by adding chloroform (100 mL) and 
0.5% aqueous sodium carbonate solution. After the organic layer was dried with 
anhydrous sodium sulfate and fdtered, vacuum concentration was conducted, and the 
compound of Reference Exampie 10 (2.34 mg) was obtained as a coioriess fluid. 



'H MR (400 MHs, CDCL,) 5 7.08-7. 04 (m> iH), 6, 98-6.95 (m, Hi).. 6. 81 (dd, J 
= 4.3, 9.0 Hz, IH). 4,50 (s, 2M), 3.87 is, 3H). 



OMe 



om 




F 




Reference E.Kample 1 1 
3-[(tert-buthoxycarbonyl)amiiio]piperidine 



WO2«04/e4S379 
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NHBoc 



10% palladiam-carbon (50^4 water content) (8.50 g) was added to a methajtiol solution 
(250 ml>) of benzyi-3-[(tert-buthoxycaji>onyl)amino]pi^^^ (H.69 g) 

and was agitated for 7 hours at 25^C under a hydrogen atmosphere. The catalyst was 
filtered out and vacuum concemration was conducted on the organic iayer. Saturated 
sodium bicarbonate water (100 mh) was added to the reaction mixture, and extraction 
was conducled twice with chloroform (50 mh). The organic layer was dried with 
aiYhydrous sodiurn sulfate and filtered, vacuum concentration was conducted, and the 
compound of Reference Example 1 1 (9,89 g) was obtained as a white solid. 
Hi mm (400 MHs. CDCl^B 3. 60-3,53 (m, li£>, 3.07-3.04 (m, 1H), 2.85-2.78 ] 

it% IH), 2.70-2.62 (m, W), 2.56-2>48 (m, IH), L84-L79 {m, IH), L70-L6 | 

6 {m> IH), 1.51-1.47 (m, 210, L44 (s, 

MS (Esi-o 201 mu m%). 



Reference Example 12 

Benzy!-3-[(tert*buthoxycarbonyl)amino]piperidine- i -carboxyiate 





NHBOC 



TrietSiylamine (6 JO mL) and then diphenylphos^hoiyla^ g) Avere added to a 

tert-bulylalcohal sdadoit (80 mi.) of l-[(benzyioxy)carbonyl]piperidin-3-carbonat^ 
(11.19 g) under nitrogen gas flow, and this was heated to and agitated for 10 hours. 
Atlter cooUng to 25^C, 5% potassium carbonate aqueous solution (100 mL) was added. 
After vacuum removal of the terl-butylatcohoi, extraction was conducted twice on the 
remaining soluiion using chlorofonn (100 mL), The organic layer was dried with 
anhydrous sodium sulfate and filtered, and vacuum concentration conducted. The residue 
was refined by silica gel column chromatography (development soivent: 
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chlorofomi/methanol from 20/1 to Vl% and the compound of ReftTence Example 12 
(9:89 g) \vm obtained- 

'II mm immz, cDCi,)a 7.36-7,38 (m, sh). 5.16 (d, 12,5 Hz, m), 5, 

12 (d, 12. Bm, IH), (m> IH), 3,75-3.65 (m, ll£), 3.52-3,45 ( 

(m, 2H). L43 (s, 
MS (BSH) 335 (r+i, 100%). 

Reference Example 13 

1 -[(benzy loxy)carbcmy 1 ]piperidin-3 <.a^^^^ 



I riethylamine (14.86 iiiL) was added to a dichloromethane solution (300 niL) of ethyl 
lupecotinate (15.30 g); then benzy! chiorocarbonate (17.00 g) was instilled under nitiogen 
gas flow, and this was healed to IS'^C and agitated for 6 hours. Water (1 00 mL) and 5% 
citrate axjueous sokition (100 mL) were added to the reaction solution, and extraction was 
conducted twice using chloroform (100 mL). I he organic iayer was dried with anhydrous 
sodium sulfate and filtered, and vacuum concentration conducted. IN sodium hydride 
aqueous solution (96 mL) was added at 0"^ C to an ethanol solution (200 mL) of the 
residue (18.63 g), and was agitated for 12 hours after raising the temperature to 25'"'C- 
After adding 2N hydrochloric acid to adjust the solution to plt==-7, the ethanol was 
removed under reduced pressure. Potassium caitionate was added to adjust tlie remaining 
solution to pH^IO, mid extraclion was conducted wtli diethyl ether. 2N hydrochloric acid 
was added to adjust the remaining solution to pH™2, and extraction was conducted twice 
with etiiyl acetate (150 mL) The organic layer was dried with anhydrous sodium sulMe 
and filtered, vacuum concentration was conducted, and the compound of Reference 
Example 13 (14.54 g) was obtained as a white solid. 



NME (400 Ms:, CDCI3) ^ 7,40-7. 28 (m, 5H)> 5,15 (d> 12. 6 Ife, IH), 5, 
11 (d, IH). 4.24-4,16 (m, IH), 3,99-3.94 (m, IH), 3.20-3.02 ( 

IH), 2.96-2,89 (m. IH), 2.56-2.46 (m, IH), 2-09-2.06 (m, IH). L75-L62 
(m, 2H). L 58-1.42 {m, IH). 





H 



Cbz 
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Reference Exaini pie 14 

l-(2-oxo«2-pheny!ethy!)-3-methy!*7-(2-met^^ 



Potassiuoi carbonate (332 mg) was added to a diiTiethylformamide solution (10 mL) 
of 3-methyl-7-(2-methyI-5-flyorobenzyl)-84)romoxam (734 mg) under nitrogen gas 
flow; and the saUrtion was heated to and agitated for 1 hour. Next, a 

dimeihyifor mamide solution (1 mi.) of a-bromoaoetophenone (332 rng) was insti l ted, 
and after instillation, this was heated and agitated for 8 hours at SO'^'C. The reaction 
soiution was cooled to water (100 mL) was added, and then hexane (100 mL) was 
also added. The deposited solids were filtered oiit and thoroughly dried at SO^'C under 
reduced pressure; and the compound of Reference Exaitiple 14 (SOO mg g) was obtained 
as a white solid. 

mis (400 fc, DMSO"d,) 5 8.00-7,98 (m, 2H), 7.62-7.58 (m, IH), 7.50-7, 4 
7 Cm. 2H), TJ7-7, 14 (m. 111), 6.91-6.86 (m, iH), 6, 25-6, 22 (m, iH), S. 52 ( 
s, 2H), 5.41 (s, 2H), 3, 63 is, 3H), 2.37 (s, 3H)- 
ilS (ESH) 485 (r+1, 1005S). 

The compounds of Eeference Examples 15 to 20 were synthesized from the 
coiTesponding reference examples using the same method as that of Reference Example 
14, 

Reference Example 15 
l-(2-naphthylmethyl)-3-methyl-7-(2- 



^HWR (400 CDCij) 5 7.87 (s, IH), 7,80™7. 75 (m, 3H), 7.57-7,54 (m, 111 
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), 7.44-7.42 (m, 2H), 7.20~7. 16 (tn, IH), 6.90-6.87 (», IH), 6, 2i (dd, J 
2.5, as Hz, IH), 5,54 (s, 2H), 5.30 (s, 2H), 3.60 (s, 3H), 2.40 (s, 3H). 
MS (ESI-^) 507 mn, 91%). 

ReferenGe Example 1 6 

1 -(pyddjn-2~ylmethyl )-.3-metbyl-7-(2-met:hyi-5-fluoroben^^^ 



mfR (400 MHz, Cmi^ 6 8.50-8.49 (a, IH), 7.63-7.59 <ta, IH), 7.23 (d, J 
- 7.8 Hz, IH), 7.1.5 («, 2H), 6. 91-6, 88 (m, IH), 6. 23 (dd. J = 2.6, 9.6 Hz, 
IH), 5,54 Cs, 2H), S.i9 (g, 2H), 3.62 (s, 3H), 2, 36 (s, 3H). 

MS (ESI+) 458 (M'4l, 98?0. 

Reference Example 17 

l-[2-oxci-2-(2-mcthoxyphenyl)ethyi]-3-methyl-7-(2-methyl-54l^ 
bromoxanthine 



'nm. (400 MHz, CDCI5) a ?.92 (dd, J-LS, 7.8 Hz, m), 7.53-7.50 (ta, IK 

), 7. 19-7. 15 (ta, IH), 7.03-6.98 (tn, 2H), 6.92-6.86 (a, IH), 6.24 (dd, J, = 
2,6, 9,6E2, IH), 5.52 (s, 2H), 5.35 (s, 2H), 3.94 (s, 3H), 3.62 (s, 3H), 
2. 36 (s, 3H). 

MS (ESI4) 515 (r-i-i, 86%). 
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Reference Example 18 

l-[2-oxo-2-(3-methoxyphenyl)ethyi]-3-methyl-7-^2-methy!-5-fluorobetizyl)-8- 
bromoxanthine 



'H (400 ffiz, Cpcij) S 7.51 Cd, J = t.8 Ha» IH), 7.50-7. 49 (m, JH), 7, 3 
9 (t, J « 7.9 Hz, IH), 7.17-7.13 (m, 2H), 6.91-6.88 (m, IH), 6.25-6.22 (ro, 
IH), S.52 is, m. 5.39 (s, 21!) . 3. 84 (s, 3H), 3.63 (s, 3H), 2.37 (s, 3H) 

Refereiice Exampl e !9 

1 -[2-0X0-2 -(4-medioxyphenyl)etliyl3-3-methyl-7-^2-methyi-54luorobeJt2yO 
bromoxanthine 



NMR (40D Mfe, CDClj) 6 7.97 (d, J = 8. 9 Hz, 2H), 7. 19-7. 14 (m, IH), :6.:9 

5 (d, J 8.9 Hz, 2H}, 6.91~6.87 (ni, IH), 6.24 (dd, J = 2.6, 9.6 Hz, IH), 

0.51 (s, 2H), 5.37 (s, 2H), 3.88 (s, 3H), 3.63 (s, 3H), 2.36 (s, 3H). 
US (ESI-f) 515 (r+l, 91?J). 

Heterence Exainpie %Q 

l-(isoquinolin-l-ylmethy!)-3-methyi-7-^2-methyl-5-f!uor{Aen2yi^^ 
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F 



m (400 MHa, CDCI3) § 8.31 (d, J 5. 7 Ms, IH), 8.16 (d, J = 8,4 Hz, I 
H). 7.81 (d, J 8.0 Hz, IH), 7.67-7.61 (m, m, 7.50 (d, J = 5.7 Hz, IH), 
7.14-7.12 (m, IH), 6.89-6.86 (ta, IH), 6.30 (dd, J = 2. 5, 9. 6 Hz, IH), 5.8 

2 (s, 2H), S. 54 (s, 2H) , 3.66 (s. 3H) , 2.34 is, 3H). 
MS (ESI+) 508 (M'+i, 88%), 

Reference Example 21 

3'methyl-7-(2'tnethyl-5-fluord)enzyi)-8-bromoxanthine 



5-fluoro-2-raethylbenzyibromj de (7.58 g) and hydrogen sodium carbonate (3.57 g) 
were added to a dimethylformamide solution (100 mL) of 3-methyl-8-bromoxajithine 

(8.71 g), and this was agitated for 20 hours at 25°C. Water (400 ml,) was added to the 
reaction solution, and was agitated for I hour. The deposited solid was filtered out rinsed 
with hexane (100 mL), and thoroughly dried under reduced pressure. 1'he compound of 
Reference Example 21 (1 .i .64 g) was obtained as a white powder. 

^HNMR (400 MHz, KlKO-dg) S 1L32 (s, IH), 7.31-7.27 (m, 110 , 6,32-6.29 (m, 

IH), 6.31 (dd, J = 2, 6, 9.9 Hz, IH), 5.46 (a, 2H), 3.36 (s, 3H), 2.35 (s, 

3H). 

MS (ESI+) 367 iW+h m). 

Test Example 1 

Dipepiidyipeptida.se inhibition action on dipeplidyipeptidase in bovine blood plasma 
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Bovine blood plasma containing dipeptidyipeptidase was diluted with assay buffer 
(25 mM Tris-HCL 140 mM HaCl 10 mM KO, pW.9l mid 50 was added to a micro- 
assay piate. One miGro liter of compound solutioTi was added, mixed, md jncubated at 
room, temperature. Substrate (Glycyl-L-Proline 4-Methyl-CoiunaJ7i-7-Amide, Peptide 
Laboratory) was diluted to 0.2 mM using assay buffer, and 50 |.iL was added. After 
agitating and incubating at room temperature, the reaction was stopped by adding 100 uL 
of 25% acetate aqueous solution. The fluorescent intensity at an excitation waveiength of 
360 nm and a measurement wavelength of 460 nm was measured using a fluorescent 
plate feeder. The difference in fluorescent intensitv between the backi>round wetl in 
which the reaction was stopped in advance by adding 25% acetate aqueous solution prior 
to adding the substrate solution and the control well to which no compound was added 
was taken as 100%, and tlie fluorescent intensities of the compound added wells were 
calculated by interpolating and taking the residual enzyme acti\4des when adding the 
compounds as relative values. The compound concentmtion to inhibit enzyme activity by 
50% was calculated as the IC^a vaJue from the relative residual enzyme activity levels 
when adding compounds at multiple concentrations. 

The compounds described in the embodiments and the comparative compound 1,3* 
di m elhy l-7-(3 , 5 -difl uorobenzy 1)- 8-(3 -aminopiperi di n- 1 -y i)xanthi ne (reference example 
1), which i s the compound of the embodiment of WO 02/068420, were used in this test. 
The results are indicated in Table 18. 
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Table 18 



Compound 


IC50 (nM) 


Compound 


ICsi} (nU) 


CoinpoiiJtd ot Eii)bodinicJiit i 




Coiii[x)itnd ol EKibodiiiKi)!; S 4 












Coiii|X>End of Hmbodimcrtt 3 


4! 


CotvmoiKtd of Biribodin)£nt 16 


15,1 


C0m})ound of Eiwbodiiiient 5 


9.0 


Compoimd of Enifoodijiienj 11 


2;i0.o 


Conipouid of Einbodiiaeiit 6 


7.0 


Compoimd of Enibodiii ieni ] 8 


12.] 


Coinpdujid of Eiubodiment ? 


5.0 


ComjKJiind of Embodiment V) 


9.4 


Conipoimd of Embodiment S 


5.0 


Compomid of Embodiment 20 


12.2 


Compound of Hmbodimeiit 9 


26,0 


Coniponnd of EnibodimeiU 21 


84.0 


CoDipoyt^d of EmbodiiiieM 10 


19.0 


Compoimd of Embodijiieni .22 


61.4 


CoiBpoimd of EffibodimeM 1 i 


.3.2 


Cojiipou«d of R^^fererice E>iHnitple I 


74.4 


Compound ol Embodiment 12 


914.0 






Compound of Embodiment 13 


69.5 







Test Exampl e 2 

Dipeptidyipcptidase iiihibitioii action in oral glucose tolerance tests in high fat diet fed 
mice 

lO-mL/kg soiutiojis (LO umol/kg as compound administeT-ed) of the compound of 

Embodiment i md the compoond of Reference Example 2 (1,3^dimethyl-7-'(2- 
metlnibenz} I)-S-(3-aminopiperidhi-l -yl)^^ (respectively prepared as 0. 1 

iimol/mL. solutions by dissolving using a 0.5% carboxymetiiy! cellulose aqueous 
solution) were orally administered to high fat diet fed mice with induced obesit\^. A 
contrast group was administered the same dosage of 0,5% carboxymethyl cellulose 
aqueous solution. Thirty minutes after administering the test compounds and the 0.5% 
carboxymethy! cellulose aqueous j^olution, a 10-mL/kg do^^e of a soiution of 0.2 g/mL 
glucose (2 g/kg as glucose administered) dissolved in physioiogical saline was orally 
administered, Biood was sampled from the caudal vein 15, 30, 60 and 120 minutes afl:er 
the glucose load. The blood glucose levels (mg^'dL) of the sampled blood were measured 
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using tiie Wake Gliicose CII test (Wake Pharmaceutical Co.), 'dtxd the area under curv'e 
(mg/dL*min) was caiculated fix>m the blood glucose levels at the various sample times up 
to 120 minutes after giueose load. (Here, the blood glucose level obtained from the 
sample prior to beginnirig the test was used as the blood glucose level at 0 rmtiutes.) 

The results are indicated in Table 19. The compound of Embodiment 1 significantly 
suppressed the rise in blood glucose level compared to the contrast group (p===0X)04), 
IVforeoven the compound of Embodiment 1 indicated a clearly superior effect to suppress 
the increase in blood glucose levels compared to the Reference Example 2. 

rmei9 





Mean value ± Standard deviation 




{mg/dL*min) 


Contrast group 


2708l±3235 


Compound of Reteretice Example 2 dosing group 


241i?::B569 


Compound of Embodiment 1 dosing group 


20967:1:1097 



IndustrM Ap plical^ 

The present invention provides a compound having high DPP-IV inhibitory activity 
or is improved in safety, nontoxicity, etc. 
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CLAIMS 

1 . A xanthine compound represented by the tbrmula (I) below, a prodmg thereof, or a 
pharmaceuticaiiy permissibl e salt of either . 



O 

1 



r2 



I NH2 



(I) 



[M tlie formula, reprei^nts (J) a hydrpgeo atoms or {2) a Ci^ alkyi group which may 
be substituted by one or multiple groups independently selected from Ar'~Xr or 

Ar represe^rts an aryl group which may be substituted, an aiomatic heterocyclic 
group which may be substituted, or an aliphatic heterocyclic group \vhich may be 
substituted; 

X represents a single bond, oxygen atom, -Ci'-'Oy, -SiOym-^ or - S(0)ni-Ntl-; 
m represents 0, 1 , or 2; 

represents a halogen atom (which may be substituted with 1 to 3 of the same 
carbon atoms), hydroxy 1 group, oxo group, cyano group, carboxy group, carbamoyl 
group which may be substiluted with 1 or 2 of the same or different alkyI groups, Ci. 

alkoxy group, amino group, Cu, aikyhimino group, di-Cj.t, alkylamino group, 
hydroxyimino group, C)^ alkoxyimino group, acylamino group, Ci.<; 
aikoxycarbonyiamino group, aikyithio group, alkylsuifmyl group, Ci,^ 
alkyi sulfonyi group, Ct,<i alkoxycarbonyl group, ar>4suifonyi group, C^.e cycloaikyi 
group, or Ci„6 alkyicarbonyl group; 

represents a hydrogen atom, Cu^ alkoxy carbonyimethyl gi^oup, or Ci^> alkyl group; 
R- represents a chlorine atom, bromine atom, iodine atom, cyano group, carboxy 
group, amino group which may be substituted, Ci-c* ^Ikyl group which may be substituted, 
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C\.(y alkylthio group which be substituted C^(^ alkyis^ufinyl grmjp which may be 
SiibstitMted, alkylsulfonyl group which may be sybstituted, alkeny! group, €2^6 
alkyny! group, alkyleaAony! group which may be substituted, Ci.(, aikoxy group 
which may be substituted, or a carbamoyl group which may be substituted; 
- Y-NH2 represents a group represeiited by formula (A) beiow; 




NH2 

(In the formula, n represents 0, 1 or 2; if 1 or 2 are present, represents an itidependent 
hydrogen atom, halogen atom, hydroxy! group, caboxy group, 0x0 group, amino group 

which may be aibstiiuted, Ci.^ aikoxy group which may be substituted, C^6 aikyi group 
which may be substituted, phenyl group which may be substituted, or benzyl group which 
may be substituted; or if 2 ai^e present, represents methylene or ethylene together with 
the above, and a bridging ring may be formed by bonding with 2 carbon atoms 
comprising a ring ), or by fonnula (B) below: 




(In the formula, q represents 0, 1 or 2; if I or 2 are present, R' represents an independent 
hydrogen atom, halogen atom, iiydroxyl group, caboxy group, 0x0 group, anuno group 
which may be substituted, C^^ aikoxy group which may be substituted, d.^ alkyl group 
which may be substituted, €1,6 alkoxycarbonyl group which may be suberf:itated, 
carbamoyl group which may be substituted, phenyl group which may be substituted, or 
benzyl group which may be substituted; or if 2 ai'e present, R:^ represents methylene or 
etiiylene together with the above, and a bridging ring may be formed by bonding with 2 
carbon atoms comprising a ring.)] 
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2. A xanthine compound, a prodrug thereof^ or a pharmaceutically permissible salt of 
either described in Claim L wherein is a group represented by fbnrmla (A) and n 
is 1 or 2, or -Y-NH2 is a group represented by fomiula (B) and q is 1 or 2. 

3. A xanthine compound, a prodnjg thereoi^ or a pharmaceutically permissible salt of 
either described in Claim 1, wherein -Y-NH2 is a group represented by formula (A) and n 
is 1, or -Y^MHi is a group represented by formula (B) and q is 1 . 

4. A xanthine compound, a prodrug thereof^ or a pharmaeeuticany permissible salt of 
either described in any of Claims 1 to 3, wherein is a methyl group, 

5. A xanthine compounci a prodmg thereof, or a pharmaceutically pennissible salt of 
either described in miy of Claims 1 to 4, wherein R'^ or is a hydrogen atom, halogen 
atom, 0^6 alky! group which may be substituted, or Cu6 aikoxy group which may be 
substituted. 

6. A xanthine compound, a prodrug tliereot^ or a pharmaceutically pennissible salt of 
either described in any of Claims 1 to 5, wlierein is a chlorine atom, bromine atom, 
iodine atom, methyl group, ethyl group, cyano group, trifluoromethyl group, methoxy 
group, trifiuoromethoxy group, or difluoromethoxy group. 

7. A xantliine compound, a prodrug thereof, or a pharmaceutically pemiissible salt of 
either described in any of Claims 1 to 6, wherein rMs a Cu6 alky! group substituted by 
Ar'-X-; Ar^ is an aryl group which may be substituted, or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, oxygen atom, -C(K))-, or -S(0)m-. 

8. A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt of 
either described in anv of Claims 1 to 6. wherein is a alkvi group substituted bv 
Ar^-Xs Ar^ is an ar^^fgroup which may be substituted, or an aromatic heterocyclic group 
A¥hich may be substituted; and X is a single bond, or -C(===0>. 

9. A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt of 
either described in any of Claims 1 to 6, wherein is an ethyl group substituted in 
position 2 by Ar^-X-; Ar^ is a phenyl group which may be substituted, a pyridyl group 
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which may be substituted, quinolyl group which may be substituted, or an isoquinoly! 
group which may be substituted; mid X is a single botid. 

10. A xanthine compound, a prodrug thereof or a phannaceutically pennissible salt of 
either described in any of Claims I to 6, wherein is a methyl group substinited by Ar^- 
X-; Ar^ is a phenyl gi^oup which may be substituted, a pyridy! group which may be 
substituted, quinoly! group which may be substituted, or an isoquinolyl group which may 
be substituted; and X h -C(=^^0>. 

1 L A xanthine compound, a prodrug thereof, or a pharmaceutically pennissible sah of 
either described in any of Claims 1 to 10, wherein Ar^ is a phenyl group which may be 
substituted. 

12. A xantliine compound, a prodrug thereof, or a pharmaceutically pennissible salt of 
either described in any of Claims 1 to 10, wherein Ar^ is a pyridyl group wiiich may be 
substituted. 

13. A xantliitie compound, a prodrug thereof, or a pharxnaceutically pennissible salt of 
either described in stny of Ciaitns 1 to 6, wherein is a hydrogen dtom or a methyl 
group. 

14. A xantliine compound, a prodmg thereof, or a pharmaceutically pennissible salt of 
either described in any of Ciaims 1 to 6, wherein R* is a methyl group. 

15. A xanthine compoond, a prodrug thereof or a pharmaceiitically permissible salt of 
either described in any of Claims I to wherein - Y-NH2 is the following formula (C), 

■ ■ ■ ■ 

NH2 1 

16. A xanthine compcRind, a prodrug thereof, or a pharma<^ticaUy pennissible salt of 
either described in any of Claims 1 to 14, wherein •••Y-NH2 is the following formula (D). 

— NH NH2 

/"™\ 

(. ) iO) 

»0 ^ J 
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17, A xanthine compound, ^ prodnig tliereo£ or a pharmaceutically permissible salt of 
either described in Claim 1 represented by fbmiuiae (111), (IV), (V), (VI), (VII), 
(VIil)or(IX)be!ow. 




.18. A, dipeptidyl peptidase IV inhibitor containing as an active ingredient the xantbiiie 
compound, a prodmg thereof, or a pharmaceutically permissible salt of either described 
in any of Claims 1 to 17. 

19. A diabetes therapeutic agent containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceutically permissible salt of either described 
in any of Claims 1 to 17. 

20. A diabetes therapeutic agent described in Claim 19 for concomitant use with other 
diabetes therapeutic agents. 
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